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1 . INTRODUCTION 


During the summer of 1978, two data acquisition activities of the Agricultural 
Soil Moisture Experiment ( ASME) were conducted at an agricultural site near 
Colby, Kansas. One activity was designed to obtain data to support the test- 
ing of soil moisture point profile models; the other was designed to obtain 
data to support the development of algorithms for estimating surface zone 
soil moisture from remotely sensed data. 

This document describes the above two activities and catalogs all acquired 
ground-truth data. Additional Colby data that will be available are discussed 
in appendix A. 

Section 2 briefly discusses the criteria used in the selection of the test 
site, flight lines, and individual test fields. General information about 
the area is included, and maps of the specific test field locations are pro- 
vided. 

Section 3 discusses the data acquired for use in testing soil moisture point 
profile models. These data were collected from May 19 through August 30, 

1978, and are referred to as "type I Data." 

Section 4 discusses the data acquired to support development of algorithms 
for estimating surface zone soil moisture. These data were collected in 
conjunction with aircraft overflights between July 18 and August 11, 1978, 
and are referred to as "type II Data." 

Some of the data subsets collected at Colby are included in this report; 
other subsets, which were too voluminous for inclusion, are available on 
magnetic tapes. 1 


T 

To obtain any of the data listed in this report, contact J. D. Erickson, 
SF3, Lyndon B. Johnson Space Center, Houston, Texas 77058. 
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Much of the data were acquired on operating farms. This data acquisition was 
possible only with the extensive cooperation shown by many individuals, farm 
operators, and land owners in the Colby area. A list of operators of ASME 
test fields is given in appendix C. 
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2. TEST SITE DESCRIPTION 


Several criteria were used for selection of a test site. The desired charac- 
teristics of a test site were as follows: 

1. It should be a typical farming area with only a few crop types. 

2. It must have a generally flat terrain. 

3. It must be accessible to both the University of Kansas and Texas A&M 
University, with a consideration of characteristics and limitation of 
available trucks, travel time, etc. 

4. If available, an operating rain gage network that could be used to meas- 
ure rainfall would be desirable. 

5. It should have relatively uniform soils. 

A survey was conducted to locate all operating rain gage networks in the 
United States. Of the several potentially useful sites located, the site 
at Colby, Kansas, offered the following advantages: 

1. It is a typical farming area with wheat, corn, sorghum, and pasture as 
the principal crops. 

2. It consists of large areas with relatively uniform soils. 

3. The terrain is relatively flat. 

4. There was an operating rain gage network with 39 recording rain gages 
operated by the High Plains Experiment (HIPLtX) project of the U.S. 
Department of the Interior. 

5. Additionally, three recording weather stations are operated by the Kansas 
Water Resources Board in the same area as the rain gages. 

The boundaries of the potential tesc site area at Colby were defined by the 
rain gage network operated by HIPLEX personnel. A preliminary soils map of 
this area was obtained from the Soil Conservation Service of the U.S. Depart- 
ment of Agriculture in Colfcy. The test site consisted of major east-west 
drainage areas having a mixture of soil types. Between the drainage areas 
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there are relatively large areas of uniform sell types several miles long 
In an east-west direction and up to 4.8 kilometers (3 miles) wide In a north- 
south direction. 

Selection of the individual flight lines and test fields was based on the 
following criteria. 

1. Flight lines in a north-south and an east-west direction were required. 
Test fields for type I data should be located at the intersection of 
these lines. 

2. Test fields for type I data should be located near a recording rain gage. 

3. The crop mix for type I data should approximate the crop mix of the gen- 
eral area. 

4. The total number of test fields for type II data should meet the minimum 
requirements defined in appendix 0 of this report. 

5. All test fields should be of a relatively uniform soil type across the 
field. 

6. Each test field should be approximately 16 hectares (40 acres) in size. 

Initially, the 14 test fields for acquisition of type I data were selected 
on the basis of the above criteria. These fields defined flight lines 1, 2, 
and 3 and 5, 6, and 7. Flight line 4 was added later when personnel from 
the University of Kansas determined that test fields on this line met their 
specific requirements. Along the seven flight lines, 56 potential test fields 
that met the requirements for type II data were identified, including the 14 
test fields used for acquisition of type I data. All fields were numbered 
(1 through 56), and final selection of 43 fields was made prior to the first 
aircraft overflight. Figure 1 shows the location of each of the 43 test 
fields used for data acquisition. Table 1 gives the legal description of 
each test field by quarter section, section, township, and range. Table 2 
lists the soil type, slope, and crop for each test field. Figure 2 shows 
the relative timing for both data acquisition efforts. Appendix E summarizes 
ASME remotely sensed aircraft data collected during overflight. 
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TABLE 1 TEST FIELD LEGAL DESCRIPTIONS 


Field 

number 

1 

2 



Legal 

description 

Field 

number 

S Center 40 

28 

SE 28-9-33 

29 

S Center 40 

OA 

SE 30-9-32 

jU 

S Center 40 

31 

SW 28-9 32 

34 

SE SE 27-9-32 

37 

SW SE 26-9-32 

38 

SW SE 14-8-32 

39 

SW SE 25-9-32 

40 

SE SE 31-8-31 


SE SF 18-8-31 

43 

SE SE 13-8-32 

44 

SE SE 18-8-32 

45 

SW SE 35-8-32 

46 

SE SE 31-8-32 

47 

SW SW 36-8-32 

49 

SW SE 26-9-33 


SE SE 26-9-33 

52 

NW NW 36-9-33 

53 

NE NW 36-9-33 

54 

SW SW 29-9-32 

55 

NW NW 32-9-32 


SE SW 29-9-32 

56 

NE NW 32-9-32 



Legal 

description 


SW SE 29-9-32 

NW NE 32-9-32 

NE NE 32-9-32 

NE NW 33-9-32 

SE SE 28-9-32 

NW NE 34-9-32 

NE NZ 34-9-32 

SW SW 15-8-32 

S Center 40 
SE 15-8-32 

SE SE 14-8-32 

SW SE 13-8-32 

SW SE 18-8-31 

NE SE 18-8-31 

SE SE 19-8-31 

NE NE 19-9-31 

NW NE 23-9-32 

SW SE 23-8-32 

SE SE 19-9-32 

S Center 40 
SE 7-9-32 

N Center 40 
NE 30-9-32 

SE 30 
SE 30-9-31 










TABLE 2.- SOIL TYPE ANO CROP 


Field 

no. 

m 

Crop 1 

Field 

no. 

1 

Crop* 

1 

B 

1 

28 

A 

Corn 

2 

C 


29 

B 

Wheat 

3 

B 

Corn 

30 

B 

Wheat 

4 

B 

Wheat 

31 

B 

Milo 

t 

5 

B 

Pasture 

34 

C, E 

Milo 

6 

B 

Fallow 

37 

B, E 

Corn 

7 

6 

Wheat 

38 

B 

Wheat 

8 

A 

Pasture 

39 

A 

Milo 

9 

J 

Fallow 

40 

B 

Corn 

10 

A 

Wheat 

43 

C 

Fallow 

11 

A 

Wheat 

44 

A 

Wheat 

12 

A 

fallow 

45 

A 

Fallow 

13 

A 

Fallow 

46 

B 

Wheat 

14 


Pasture 

47 

B, F 

Wheat 

Id 

A, 0 

Corn 

49 

A 

Fal low 


A, 0 

Corn 

50 

A 

Fal low 

MM 

ES9 

Corn 

52 

B, E 

Fallow 

22 

A 

Corn 

53 

A 

Wheat 

24 

B 

Milo 

54 

A 

Fallow 

25 


Wheat 

55 

C 

Corn 

26 


Corn 

56 

B 

Fallow 

27 


Wheat 





*The following notations are used in this column: 

A --Keith sill loam, 0 to 1;.’ slope. 

B - Keith sill loam, 0, to slope. 

C - Keith sill loam, 1. to 3.' slope. 

D - Richfield silty clay loam. 

E — Goshen silty loam. 

F - Ulysses silt loam, 1* to 3:'- slope (eroded). 

These data were taken from an unpublished soils map 
provided by the USDA Soil Conservation Service in 
Col by. 

'All corn fields were irrigated. 
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Figure 1 Locations of the 43 test fields used for data acquisition. 
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Figure 2.— Colby data acquisition schedule. 


3. TYPE I DATA 


The type I data were obtained to support testing of various soil moisture 
profile models. They were collected In fields 1 through 14 from May 19 
through August 30, 1978. The type I data consist of soil moisture, bulk 
density, and soil hydrologic characteristics; vegetation data (leaf area 
index and growth stage); and weather and irrigation data. 

3.1 SOIL MOISTURE DATA 

Soil moisture data were collected weekly from four locations in each of the 
14 test fields. Sampling locations for each field are shown in figure 3. At 
each location, readings were taken at depths of 0 to 7.6 centimeters (0 to 
3 inches), 7.6 to 15 centimeters (3 to 6 inches), and thereafter every 15 
centimeters (6 inches) down to 182.8 centimeters (72 inches). 

During the initial 2 weeks, soil moisture readings for all depths were taken 
by gravimetrical ly sampling. Soil samples were taken with a coring tool at 
depths of 0 to 7.6 centimeters (0 to 3 inches) and 7.6 to 15 centimeters 
(3 to 6 inches); and a 3-centimeter sample was centered at 30.4-centimeter 
(12-inch) and at 15-centimeter (6-inch) intervals down to 182.8 centimeters 
(72 inches). The samples were placed in metal cans and returned to the 
laboratory. They were then weighed, dried in forced-air ovens at 120° F for 
48 hours, and reweighed. The soil samples were dumped and the can and lid 
weighed. This weight was subtracted from the sample weight, and the gravi- 
metric soil moisture was calculated by 

Gravimetric soil moisture = wet * 100 = 6 g . 

Thereafter, a neutron meter was employed to monitor the soil moisture from 
6- to 72-inch depths. Gravimetric sampling of 0- to 3-inch and 3- to 6-inch 
layers continued through the season. 

The soil moisture data are available on magnetic tape, which is nonlabeled 
EBCIDIC I8M format with 80-character card images blocked in 10 cards per 
record and with 9 tracks at 800 bits per inch ( bpi ) . An example of the data 
listing is shown in table 3. 
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TABLE 3.- EXAMPLE OF TYPE I SOIL MOISTURE DATA 


o § wr time 
s 8 


VOLUMETRIC MOISTURE CONTENT, % 
DEPTH (INCHES) 



Central standard daylight tima. 

2 

A dacimal paint should ba raid bafora tha last digit. 

3 

Calculated average. 


original PA(*J» 
pnoo QUAuTT 
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Soil moisture sampling depths at each location: 

1. Neutron probe measurements every 15 centimeters (6 inches) from 
15 to 182.8 centimeters (6 to 72 inches). 

2. Gravimetric soil samples at 0 to 4.8 centimeters (0 to 3 inches) 
and 4.8 to 9.6 centimeters (3 to 6 inches). 

Vegetation samples were acquired within 6 meters (20 feet) of the 
same locations. 


Figure 3.- Sampling locations for type I data. 
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3.2 SOIL DATA 

The measured soil characteristics were bulk density, saturated hydraulic 
conductivity, and water retention. 

Samples for bulk density determination were acquired during the first 3 weeks 
of the sampling period. These samples were acquired in each of the 14 fields 
at depths of 7.6, 20, 71, and 137 centimeters (3, 8, 28, and 54 inches). 

Each sample was taken with a coring tool (6 centimeters in diameter) speci- 
fically designed for acquiring undisturbed soil samples for use in determining 
bulk density. At each of the sample depths, the soil sample was 3 centimeters 
deep. These samples were dried at 105° C and weighed. This sample weight, 
from a known volume, was used to calculate the bulk density. These results 
are given in table 4. 

Soil samples for determining water retention were acquired at the same loca- 
tions and depths as the bulk density samples. A pressure membrane apparatus 
was used to determine the water retention at 1/3 and 15 bars for each sample. 
These results are given in table 4. 

Additional soil core samples were acquired for determining saturated hydraulic 
conductivity (table 5) and water retention at 1/3, 1, 3, 6, 10, and 15 bars 
(table 6). These samples were taken in fields 2, 6, 11, and 14 at depths of 
20, 63.5, and 121.9 centimeters (8, 25, and 48 inches). 

3.3 VEGETATION DATA 

Vegetation samples were acquired twice weekly during the period of the experi- 
ment. Samples were taken at two locations in each field with green growth. 
These consisted of three plants for corn, 0.6 meter (2 linear feet) of wheat, 
and 0.092 square meter (1 square foot) of pasture. Along with these samples, 
the plant growth stage was recorded, using the Hanway scale for corn and the 
Feekes scale for wheat. 
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TABLE 4.- BULK-DENSITY AND WATER RETENTION CHARACTERISTICS 
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TABLE 5.~ SATURATED HYDRAULIC CONDUCTIVITY 


Field 

Soil 


Hydraulic conductivity, inches 

per hour 


number 

depth, 

inches 

1 hour 

2 hours 

4 hours 

8 hours 

24 hours 

48 hours 

2 

8 

KSB 

f 

0.46 

■SB 

MM 

0.31 


25 

ny 

■SB 

1.08 

■fliH 

Mil ■ 

1.15 


48 

mm 

0.41 

0.48 

0.48 

0.46 

0.37 

6 

8 

HRH 

m 

2.06 


2.11 

mmm 


25 

BiWJ.B 


0.26 


0.29 



48 

0.95 

SI 

1.03 

WBM 

1.07 

1.08 

11 

8 

ElIS 

0.55 

n 

BB 

0.67 

B 


25 



Emm. 

BH 

0.46 



48 

0.43 

0.40 

0.52 

0.46 

0.48 

1 

14 

8 

0.72 

0.64 



■EB 

msm 


25 

1.38 

1.20 


m WM 

E ■ 

K1 


48 

0.41 

0.38 

m 

BB 

H 

■H 


TABLE 6.- WATER RETENTION CHARACTERISTICS 


Field 

Soil 

Soil moisture, percent 

number 

u6pt h f 

inches 

1/3 bar 

1 bar 

3 bars 

6 bars 

10 bars 

15 bars 

2 

8 

33.3 

24.8 

19.8 

H39 

mm 

BH 


25 

32.8 

23.8 

18.9 

St£9f 


RSI 


48 

27.9 

21 .8 

16.1 

KB 

BIB 

BH 

6 

8 

35.6 

27.4 

21.6 

20.3 

■n 

BH 


25 

29.8 

21.7 

16.4 

14,2 

Emm 

HUH 


48 

28.4 

19.8 

14.1 

12.3 

11.7 

11.3 



11 

8 

32.8 

24.6 

mm 

■H 

mm 

mm 


25 

32.6 

23.6 

mm 

mSm 

■PM 

RSI 


48 

27.9 

21 .5 

15.8 

13.9 

BH 

BH 

■■ 

14 

8 

29.8 

22.7 

mm 

m 

BB 

■ER9 


25 

30.9 

24.5 

■PfE 

WSsm 

mmm 

R|9 



48 

27.9 

21.8 

bh 

KB 

BH 



14 




































































Vegetation samples were divided Into stalk, stem, leaves, head, or cob and 
grain. The leaf area was measured with an electronic meter, and the leaf 
area index (LAI) was calculated by the formula: 

LAI = leaf area per plant x plant density. 

The individual sections of the plant samples were weighed to determine plant 
dry matter for each section of the plant. The results are given in tables 7 
to 16. 

3.4 WEATHER AND IRRIGATION DATA 

The acquired weather data consist of rainfall, air temperature, solar radia- 
tion, pan evaporation, and wind run. Irrigation information was obtained for 
fields 1, 2, and 3. 

Rainfall date were obtained from the HIPLEX. A network of 38 recording rain 
gages is located throughout the test area. The locations of these gages are 
given in figure 4 and table 17. A sample of daily totals of rainfall is given 
in table 18. Fifteen-minute interval rainfall data are also available. 

The National Weather Service (NWS) station at Colby acquires, on a daily 
basis, maximum and minimum temperatures, rainfall, solar radiation, wind run, 
and pan evaporation; these data. are given in table 19. 

Initially, it was planned to obtain data from three Climatronics recording 
weather stations located adjacent to the test site. These systems are 
operated by the Kansas Water Resources Board. Two of these stations exper- 
ienced hardware failures before the start of data acquisition in May, and 
the units were returned to the factory for repair. They were still not 
operational when data acquisition ended on August 30. Data from the third 
Climatronics recording weather station contain several inconsistencies and 
missing data. This is presently being reviewed and may be available at a 
later date. 

Irrigation information for fields 1, 2, and 3 is given in table 20 in terms 
of total water delivered over the time the irrigation system was in operation. 
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TABLE 7.- LEAF AREA INDEX AND GROWTH STAGE FOR FIELD 1 


c 

Qffi 

J 

JULIAN 

DAY 

CROP 

MANWAY 

SCALE 

LEAF 

AREA 

UJ§ 

IB 



INDEX 

u. Z 

(A J 






1 

1 

1 4 8 

CUHW 



1 

1 

ISO 

COKNt 



1 

1 

1 Sir* 

CUHIn 

• SO 

• 08 

1 

1 

1S7 

COSN 

1 *00 

. 04 

1 

1 

1 hU 

CUKN 

1.00 

• 1 8 

1 

1 

IS i 

CUHN 

1.00 

.14 

1 

1 

1 6 8 

COSN 

1.00 

• 1 6 

1 

1 

1 7i 

f;ui<N 

1 .00 

.71 

1 

1 

1 7 3 

COHN 

1 .so 

• 7/ 

1 

1 

1 7 s 

LIMN 


• 78 

1 

1 

ll 

CuMN 

1 .SO 

• «1 

1 

1 

lH 1 ! 

Cuhn 

2.00 

?. .48 

1 

1 

1 

COH!\| 

/.so 

3.?3 

1 

1 

I ^ ^ 

CUSN 

?.SU 

3 • 7S 

1 

1 

194 

CuMN 

3.00 

4.49 

1 

1 

1 <3 4 

UWtg 

/.so 

5 • ?S 

1 

1 

/O/ 

CiJsN 

3.0 0 

S.SZ 

1 

1 

/oe 

COMim 

4.00 

S. 9 S 

] 

1 

/ n v. 

C UKN 

S. UO 

S.69 

1 

1 

/Is 

CU-UV 

s.ou 

S. 06 

1 

1 

/IS 

CUKU 

7.00 

b,?l 

1 

l 


COhN 

7.UU 

3.«4 

1 

1 

c?c 

CUkN 

7.00 

4.70 

I 

1 

Z /6 

CU-frg 

6.00 

/ • 76 

1 

1 

2/9 

C(Jh9 

8.00 

4.19 

1 

1 

23s 

COSiv 

H.OU 

2.?6 

1 

1 

23 7 

CUrJN 

6.00 

3.a/ 

1 

1 

/**() 

CUKN 

* 1.00 

Z.67 

1 

1 

/<♦/ 

0 ( l h fv 

8.00 

/ . ?9 

] 

/ 

) 4 8 

t OWN 



1 

/ 

ISO 

CU^N 



l 

/ 

1 Sc* 

COW M 

.SO 

• OS 

1 

? 

IS/ 

C OrJN 

1.00 

• 06 

1 

/ 

1 Ml 

U)HN 

1.00 

.07 

1 

? 

1 M 

COHN 

1 .00 

• 09 

1 

/ 

1 8 8 

COKN 

1.00 

• 1 2 

1 

? 

17 1 

C'OKN 

l.oo 

• 74 

1 

/ 

1 7 4 

COMN 

1 • so 

.74 

1 

2 

17*1 

C UKlV 


.78 

1 

/ 

1 6 0 

COHN 

1 . SO 

.83 

1 

/ 

16s 

C 0 Wf\j 

/. ou 

Z.89 

1 

2 

is* 

C0W(N| 

/.so 

2 .07 

1 

/ 

19/ 

COWN 

/ . SO 

3.46 

1 

? 

1 94 

(;o«n 

3.00 

4. ] 3 

1 

/ 

194 

C UK rJ 

/ • so 

S , 4 H 

] 

/ 

/0<r 

CUK,\ 

3.00 

S.84 

1 

?' 

/os 

CO«N 

4.0 0 

S. is 

1 

? 

20 9 

COkN 

s.oo 

S , 46 

J 

/ 

/I .1 

COKU 

6 . 00 

S./4 

1 

/ 

/ 1 8 

( OWl\ 

7.0 0 

s. 1 1 

1 

/ 

//U 

COHN 

7. UO 

4.1/ 

1 

? 

/// 

COK'M 

7.00 

4.06 

1 

/ 

2/'> 

LOKiM 

8.00 

/ . 6 3 

1 

/ 

/?9 

C UK IV 

8.0 0 

3 • Q8 

J 

/ 

2 3s 

l OKU 

8.0 0 

1 .SO 

1 

/ 

/ 1 7 

OvJKf\ 

3.00 

3.61 

1 

/ 

/ 4 <J 

C Oh fv, 

8.0 0 

? . 1 3 

1 

/ 

/<*/ 

l OkIJ 

8.0 0 

Z.40 

1 

\ 

1 *♦' 

(_UKu 



1 

A 

i so 

CUKu 
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TABLE 7.- Concluded 


s 

Ott 
-» % 
UI5 

hk 2 

3 | 

13 

JULIAN 

OAY 

CROP 

MANWAY 

SCALE 

LEAF 

AREA 

INDEX 

. 1 

„3 

I 4 '/ 

C t > V « 1 

• 50 

• Ob 

1 

3 

\b/ 


l.U(l 

• 05 

1 

3 

1 5?) 

cuhn 

1.00 

. 1 1 

1 

3 

1 5 4 

CU JN 

1 .00 

• 1 1 

1 

3 

1 55 

C. I'N 1 i 

1.00 

• w 

1 

3 

1 n 

{. U~ N 

1.00 

. 75 

1 

1 

1 ri 

(. « lH i j 

J .50 

. 76 

1 

4 

1 rn 

CO <!M 

.» 1 

1 

4 

in.) 

C n N 

1 .50 

. Mb 

j 

4 

1*3 5 

C l ) *1 n 

?.uo 

✓ .45 

1 

.4 

) 5.*i 

(, IJH'N 

✓ .50 

J. S'* 

1 

4 

1 

Cun tt 

✓ .bO 

3 • 7 ✓ 

1 

4 

1^4 

CUnN 

3.00 

.3 .oh 

1 

.4 

1 HH 

f.llHN 

✓ .50 

b • 1 7 

1 

4 

✓ <»✓ 

UI<N 

.3.00 

b • 4b 

1 

4 

✓ no 

COHN 

4.00 

4. 75 

1 

4 

✓ (•4 

f Ohiv 

b.00 

5. 1(1 

1 

3 

✓ 1 3 

COHN 

5.00 

b • 1 ✓ 

1 

4 

✓ IV 

CO^N 

7.00 

4.05 

1 

4 

cV 

Cun 1 , 

/. 00 

✓ • Mrt 

1 

4 

✓ ✓✓ 

(.'HN 

7 . uO 

4.53 

i 

4 

r ?b 

COHN 

H .00 

f . 5*3 

1 

4 

✓ ?0 

C()n N 

5.0 0 

✓ .43 

1 

.4 

✓ 4*-. 

COHN 

M.00 

1 • ✓s 

1 

4 

✓ 37 

C 0 h N 

h.00 

4,05 

1 

4 

✓ 4!) 

CuHfl 

5.00 

1.0 7 

1 

4 

/<*/ 

Cohn 

0. 00 

✓ .33 

1 

4 

14;, 

(IIHf, 



1 

4 

l^J 

CuHN 



1 

4 

lb<? 

C ( 1 h N 

• 50 

. ob 

1 

u 

lb/ 

( OWN 

l.oo 

.Ob 

1 

u 

1 51 

UlNN 

1.00 

.13 

\ 

4 

l 5 i 

COHN 

1 • uu 

• 1 * 

\ 

4 

1 55 

CONI'! 

1.00 

.lb 

) 

4 

171 

(WHf, 

1.00 

. 74 

1 

4 

1 r 1 

l.OHN 

1.50 


) 

4 

17* 

C NuN 


.Mb 

1 

4 

l'Ui 

(. Oh i \ 

1 .50 

• 4 9 

1 

4 

IMS 

l.ijH ,v 

✓ .00 

✓.4 0 

1 

4 

1 V< 

LlH;) 

✓ .50 

3.4b 

1 

4 

l'V 

l.UHN 

✓ .50 

3.05 

1 

4 

1 O 4 

f UNI‘, 

3.00 

4.1? 

1 

4 

1 ON 

l 11*111 

✓ .50 

b . ] 5 

i 

4 

✓ <>✓ 

C l"*N 

3 . 0 0 

b. 7? 

\ 

4 

✓05 

( t * • N 

4 . 0 0 

5 • 0 ✓ 

1 

4 

✓ ‘ 1 4 

C •)*<'* 

*1.00 

•* . ?b 

1 

4 

✓ ) .1 

1 ! 1 < t4 

5.0 0 

5 , 7 0 

♦ 

U 

✓I') 

( O H 1 1 

7.00 

5.4 7 

1 

4 

-Vii 

C t Hin 

7.00 

✓ .3 7 

1 

4 

✓ ✓✓ 

( 1In|. 

7.0 0 

3 • N ✓ 

1 

4 

r * f ' 

( .ION 

5 . 0 0 

3 • ? <! 

i 

4 

/V. 

1 t 

5.00 

3.H? 

» 

4 

✓ 3* 

C O n N 

5.0 0 

1.4b 

t 

4 

✓ 3 7 

( ONli 

5.00 

3.5b 


4 

✓ 4 1) 

( Unii 

5 . 0 0 


1 

4 

✓ 4,' 

t . Hll 

4. 0 0 

1 . 4b 
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TAPLE 8.- LEAF AREA INDEX AND GROWTH STAGE FOR FIELD 2 


c 

_ Ui 

h 

i_£ 

SAMPLE 

LOCATION 

JULIAN 

OAY 

CROP 

MANWAY 

SCALE 

LEAF 

AREA 

INOEK 

3 

1 

1 4»> 

(‘US U 



2 

1 

] S O 

l.UWN 



2 

i 

1S2 

( OMN 

.“>0 

• ft 3 

2 

1 

is7 

COhU 

l .00 

.04 

y 

1 

i*o 

CUHN 

1 .00 

• IIH 

f 

1 

1*3 

COHN 

1 .0" 

.os 

y 

1 

1 bt> 

CuNN 

l . 0 0 

.08 

J 

1 

1 71 

CONN 

1 .00 

.47 

y 

1 

1 7j 

C uVU 

1 .so 

.47 

y 

1 

J 78 

CONN 


• 48 

y 

1 

180 

CO-N 

1 .so 

.S2 

y. 

1 

IMS 

Cohn 

2.0 0 

1 .Jl 

y 

1 

J H<3 

COHN 

2. so 

2.3V 

y 

1 

i v<? 

LUkI, 

2 • so 

2.37 

c 

1 

10a 

(tlh,, 

3.00 

2. MS 

y 

1 

1 

COHl 

y » So 

3.34 

y 

1 

202 

COhn 

3.00 

3. Si 

y 

1 

yof, 

CUhN 

4.1)0 

3.4ft 

2 

1 

y<yi 

C UHn 

8, 0(1 

3.76 

y 

1 

y i j 

l. OWN 

4>. 0 0 

3. MO 

y 

1 

y\ s 

COHn 

7.00 

3.44 

y 

1 

yyu 

COMN 

7.00 

2.16 

y 

l 

yyy 

CONN 

7.00 

y . A 7 

y 

l 

yyn 

Cl' MU 

H.OU 

1.77 

y 

1 

y'y* 

COHN 

8.0 0 

2.36 

y 

1 

23s 

COHN 

H.0 0 

1.16 

y 

1 

yll 

( OHlV 

H.OO 

1 .ss 

y 

I 

y<* u 

COHN 

H. 00 

1 .PH 

y 

1 

y<*y 

l UhN 

H.UU 

1 .Qrt 

y 

y 

l <*r> 

COHN 



y 

y 

i u n 

CUSiVt 



y 

? 

\^y. 

(.UnN 

.40 

.03 

y 

? 

is t 

CON.* 

1 .00 

• OS 

y 

y 

1 Sl> 

l OhN 

1.00 

.04 

y 

y 

is i 

CONN 

1.00 

• <)6 

y 

y 

1 4') 

COHN 

1.00 

.07 

y 

y 

i m 

CuH.M 

1 .00 

. 48 

y 

? 

l rj 

ClHn 

1 .SO 

• 4 V 

y 

y 

1 In 

conn 


.S3 

y 

? 

1 M w 

UHU 

1 .so 

• S4 

y 

y 

1 8s 

COHN 

2.00 

1 . 7V 

y 

y 

i mi 

CUHiv 

y .so 

2. 18 

y 

y 

1 »y 

CONN 

2 . so 

2.27 

y 

? 

i su* 

(. ONN 

3.0 0 

2. 7S 

y 

y 

i o* 

( UN 4 

y • so 

3.14 

J 

y 

yyy 

C UHN 

3 • o 0 

3.43 

y 

y 

204 

conn 

4.00 

3 . s 3 

y 

y 

y<>* 

l OhN 

s.oo 

^ • 4 4 

y 

y 

y\y 

U'HlJ 

4 * 0 0 

3.00 

y 

y 

y is 

CuMN 

7.0 0 

3.00 

y 

y 

yy o 

Conn 

7.0 0 

1.08 

y 

y 

yyy 

COHN 

7.00 

3.4S 

y 

y 

y y^> 

CuNn 

h . 0 0 

1 .SV 

y 

y 

yy o 

CCHim 

/< . 0 0 

1.42 

y 

y 

2 iS 

l UHN 

H . 0 0 

1 .MO 

y 

y 

y.u 

(O-N 

H • 0 0 

1. IV 

y 

y 

y<tii 

C ( ' H 1 4 

3.00 

<• 1 7 

y 

/ 

y<*y 

l IHm 

8 . uu 

1.11 

y 

3 

1 ** 

COHN 




ORIGINAL PAGE 1$ 
OF POOR QUALITY 
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TABLE 8.- Concluded 



c A 

1 4) i,| 

s 3 

IS/ 

y 3 

IS/ 

/ 3 

1^*1 

/ < 

1*3 

/ 3 

l*'*' 


171 

/ 3 

1 7 i 

✓ « 

l t« 

/« i 

loo 

<r 3 

1 

* 3 

1 Ho 

/ i 

i‘>/ 

s A 

1 *f i. 

/ 3 

14 * 

/ A 

/0/ 

/ A 

r Of) 

s '* 

.''(If 

/ * 

/I 3 

/ 3 

/If 

/ < 

//0 

✓ A 

/?/ 

/ A 

/ ? r » 

/ 3 

tV 4 

/ A 

/ 3s 

/ A 

/3 7 

/ A 

<4* 4 0 

? A 

^r 1 

/ “ 

1 4 ' j 

/ 4 

ISO 

/ 4 

IS/ 

/ * 

IS 7 

/ * 

1SU 

/ 4 

1 f 3 

/ 4 

loo 

/ 4 

171 

/ 4 

17 3 

/ 4 

1 7fi 

/ 4 

1 U (, 

/ 4 

iso 

/ 4 

J Hh 

✓ 4 

1*/ 

✓ 4 

) 4*4 

/ «♦ 

1 44 

/ 4 

/ 0 / 

✓ 4 

I'Of) 

/ 4 

4* O'# 

/ 4 

si 1 

/ 4 

/in 

/ * 

<4/0 

/ 4 

/// 

/ 4 

//«■* 

/ 4 

/?* 

/ 4 

t' 30 

X 4 

/ 3 / 

/ 4 

4*4 *1 

/ 4 

/ 4 / 


(. 0*0 


.03 

CUM, 

• so 

C« 0 <N 

l.oo 

• i3 3 

f ( » ’V IN) 

1 .00 

.0 7 

(,l)«l* 

l.oo 

.07 

c oh n 

l.oo 

.OH 

C ( >** 1 1 

1 • UO 

• 46 

('CHS 

1 .so 

• 4 7 

(. ( "<H 


.HO 

( 1 I'llX 

1 .so 

.S3 

( l >HN 

Z.oo 

1.70 

(■ UHI’) 

/.'•U 

/.?4 

( OHiS 

/.so 

?.?7 

(. ( IHI» 

.3.0 0 

/.Hi 

t. (tfi N 

/.SO 

3.H? 

( ViHi. 

3. 00 

3.71 

C'l**l 1 

4,00 

3.H4 

( ..)•<'■( 

f>. 00 

3.nO 

f i)‘*'N 

IS. uO 

3.HH 

( • Mi* 

7. UO 

3.70 

(. Il4lv 

7.00 

1.74 

f 1/rtf.i 

7.00 

3.13 

{. 0*4 (4 

H.O0 

✓ ./V 

( (jWf. 

M.OO 

/.?1 

(.tlKiN 

4.00 

.Hi 

LUHU 

H.OO 

• 4 1 

1,0*1 1 

H.OO 

/ . H 3 

(. UHH 
t.UH'i 

H . u 0 

1 • <3 


UjHh 



Cux u i 

* SO 

• O 3 


1 .00 

• 0 3 

( ui-n 

1 #uo 

.04 


1.00 

.10 

(.. 1 )><K 

1 . 00 

.10 

( ' ij»VU 

1.00 

. 4 7 

LOW'-f 

1 • sO 

• s u 

( 041* 


• *3 ’1 

IUMH 

1 . b(i 


C ' /*4 l < 

/.UO 

1 #71 

( l(Hl# 

/.so 

/.?^ 


/.so 

/ . 3H 

(. (IKS 

3.00 

/ . s 7 

(Oil'. 

/.su 

*.4U 

1 .<)*• I * 

3. 00 

3 • < <■ 

t 1 1 "-f 1. 

4 . UU 

3.44 

l,U'( -j 

H . Oil 

^.oS 

L'fHll 

s • 0 0 

3 . m4 

CUf-N 

7.0 0 

i.SH 

lllS'l 

7.00 

/.34 

(. t Ik 14 

7.0 0 

3.3 0 

C<i-v . 

H. 00 

/. 31 

C Jr* '# 

H • 00 

l.?3 

UlHl* 

4.00 

. 3/ 

( (Ml* 

H .00 

.74 

(. U« In 

H . 11 0 

1 .(#4 

( UHi< 

H* 0 0 

1.44 
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TABLE 9.- LEAF AREA INDEX AND GROWTH STAGE FOR FIELD 3 


s 

06 
-j s 

3 

iZ x 

J 

|3 

JULIAN 

DAY 

CROP 

MANWAY 

SCALE 

LEAF 

AREA 

INDEX 

\ 

1 

1 *f) 

f On>\, 


0 

A 

l 

ls»> 

OlwN 



A 

i 

ism 

C<>*N 


• Ml 

4 

l 

is/ 

L'Jmn 

.SJ 

.01 

4 

l 

1 MU 

Comm 

• bo 

.07 

.4 

l 

1 M4 

CL>mN 

• SO 

.07 

1 

i 

1 

COmN 

• bo 

. r a 

A 

i 

l ri 

CU*N 

• bu 

.17 

A 

l 

l f i 

LIJHN 

1.00 

. 1M 

4 

i 

17,4 

COHN 


.1* 

4 

l 

U'U 

COHN 

1*00 

.MO 

4 

l 

1 Ml 

COHN 

1 .so 

.si 

3 

l 

1 Mm 

COmN 

M.00 

1.07 

J 

l 

1«V 

COHN 

M.00 

l.PO 

3 

l 

1 N*» 

Cohn 

M.su 

1 .Si 

4 

i 

l S* 

COHN 

M.UO 

M. oa 

i 

i 

M<»M 

COhn 

M.bO 

3. 1 M 

4 

l 

MO* 

COmN 

4.00 

4.?M 

i 

i 

MON 

COHN 

4 • SO 

4. 30 

i 

l 

Ml 4 

C OHN 

•*.00 

d, 7A 

4 

) 

Ml-» 

( Omi, 

S. 00 

2.Ul 

A 

i 

sdU 

C ohn 

M.00 

M.A 1 

A 

l 

d>d 

C OWN 

M.UO 

4. 1 H 

4 

i 

M2s 

C'OHW 

s .00 

1 .SM 

4 

i 

d.d* 

Comh 

M.UO 

d . 4 M 

4 

i 

M3S 

COmN 

M.00 

1 .cS 

i 

i 

M 4 7 

COHN 

M.UO 

Cot 

4 

i 

f'fcU 

COhn 

/.U<> 

1 • H 

4 

l 

M*M 

COhN 

7.00 

1 .00 

4 

d 

1 AM 

COhn 



4 

? 

ISO 

OWII 



A 

? 

l^M 

l.OHN 



A 

? 

IS/ 

COrfN 

• so 

• om 

4 

d 

ISO 

C OHN 

• so 

.07 

4 

d 

l m 4 

( OHtJ 

• bO 

.07 

i 

d 

l s#j 

Cohn 

• bo 

.os 

A 

/ 

1 / l 

Cohn 

• so 

. 1 H 

4 

d 

1 7 J 

COHN 

1 .00 

. 1 7 

1 

d 

1 7m 

C WHN 


. 1 * 

4 

? 

1 Mtl 

Cohn 

1 .00 

. ?0 

4 

d 

Mb 

( Ohn 

1 .bo 

.m3 

A 

d 

l Mm 

C OHN 

H. 00 

1.10 

A 

d 

mm 

CtHl'i 

d .1/11 

1 . ->d 

1 

d 

1 N« 

( OWn 

M .bO 

||W 

4 

d 

M * 

C omiy 

M • 00 

2 • A 

i 

d 

M"m 

C OHN 

M.SO 

d. bl 

4 

d 

MOM 

COHn 

4.00 

4.7M 

A 

s 

MOW 

CoHn 

4 • SO 

4. OS 

* 

d 

MlJ 

COHN 

A . I/O 

3.1 0 

4 

? 

M)m 

COHN 

S. 0 0 

J.nH 

4 

d 

M>S| 

( OHN 

M.UO 

1.04 

4 

? 

d d d 

( OHN 

M.UO 

4. 37 

4 

d 

M?S 

C OWN 

M . UU 

j.r.M 

A 

d 

MM* 

C »)h n 

S • 0 0 


4 

d 

M3s 

C Ohn 

M . OU 

M . <,S 

4 

d 

m3 7 

COhn 

M.UO 

if.u7 

4 

? 

mao 

f IHt! 

M.UO 

1 .H A 

4 

d 

mam 

l.OHN 

M.0 0 

2.o(t 

4 

4 

1 AO 

f OHn 
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TABLE 9.- Concluded 


“ 

z 





ec 

Ul 

oca 

ail 

“1 

18 

JULIAN 

DAY 

CROP 

HANWAY 

scale 

LEAF 

AREA 

INDEX 

u. Z 

W -J 






3 

9 

1 btl 

3 

9 

lb2 

3 

3 

lb/ 

3 

9 

1 6 0 

1 

3 

1 6 J 

i 

9 

1 66 

4 

3 

1 71 

3 

3 

1 73 

9 

3 

1 76 

3 

9 

1 HO 

3 

9 

1 6J 

3 

3 

1 mk 

-i 

3 

192 

3 

3 

194 

9 

9 

199 

3 

3 

202 

.1 

3 

206 

9 

3 

209 

3 

9 

2 1 J 

3 

3 

2 1 b 

3 

3 

220 

-l 

3 

222 

3 

3 

22b 

3 

9 

2 29 

9 

3 

2 3 b 

3 

3 

2 3/ 

.1 

3 

240 

3 

3 

242 

3 

4 

1 4 6 

■l 

4 

l 6 0 

3 

4 

1 b2 

3 

4 

1 S 7 

1 

4 

16 0 

3 

4 

161 

< 

4 

1 6 b 

3 

a 

171 

3 

4 

1 7 3 

3 

4 

I/O 

l 

4 

1 

3 

a 

1 MS 

3 

4 

1 Mm 

3 

4 

192 

9 

4 

l 94 

j 

4 

1 99 

3 

4 

2 02 

3 

4 

2 06 

9 

4 

20 4 

3 

4 

213 

3 

4 

21b 

3 

4 

2 2 0 

3 

4 

222 

3 

4 

22m 

3 

4 

229 

3 

4 

2 3 -j 

3 

4 

29 7 

3 

4 

240 

3 

4 

242 


COHN 

CUmN 

(Ortf' 

O/wfj 

rot-.- 

<_ O . ■< i <j 

(j)'-r* 

(.1 jl-if* 
U‘ M I 
Ciwu 
C'Jmi* 
CO Mi 
CO MV 
CUMm 

luh;» 

C U w 

U)wil 

Cl/XlM 

Cl 1 mv 
( O^M 
( MM': 
C(HH 
UfflH 

( UWii 

C UM\I 
( usN 

l.MM'J 
CM'<6 
(. ( ) r< u 
CONN 
(. Mb N 
tUt'Jl 

Ll)i< r < 

C u n 1 1 

C wmi 
( l IM 4 
COM< 
COM* 

( . v ; < I 
llH'J 
('MMO 
l W'M* 
(. I ) -< f -J 
t.UHl'j 
CUM* 
C< Mi* 

(.; ijmo 
iimi'i 
t MM* 
UJ <N 

(Mm •* 
( MM . 

c mm* 


• 50 

• bo 

• bO 

• bU 

• bo 

1 .UO 

1.00 

1 ,S0 

2.00 

2.uu 

2.bU 

2.00 
2.b0 
.1 . 0 0 
.9 . b u 

4.0<> 

5 . 0 0 
* • 0 0 
*■ .00 
6.UU 
6 • 0 U 

6.0 0 

6. 0 0 

7.00 

7.0 0 


• bo 
.50 
.bi) 

• b 0 

• bo 
1 .uO 

1 .ou 

1 .bo 

r’.tHI 

2.0 0 

^.bU 

2.0 0 

2.b0 

3.ou 
3 .“><> 
4.U0 
b, Oil 
6.0 0 

6.0 0 
6 . II 0 

6.00 

6,0 0 

6.00 
7,00 
7. UO 


.01 
. nl 
. 1? 
.o2 

• nb 

•IT 

• 1 1 
. l rt 
. 19 
• 6b 

1 .01 

1.96 

1 . 70 

2. 76 

2 . b4 

3. no 
9.44 
2 • oO 
3.02 
2.n7 

9.40 
2.49 

2.41 
2.66 
2.73 
2.4l 

2 . 4 (I 


. r 1 
.01 

• OH 

."1 

. 04 

• \b 
.13 
.19 

• ?1 
.61 

1 . 06 
1 . 4 3 

1 . n 1 

2 • 9 l 
3.16 
3.24 
*.99 

2 . 73 
2. m3 
2. 79 

3 • Ob 
3 . 24 
2 . o7 

2.43 
2 .'-2 
1 .96 
1 .Mb 


5?^ 
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F I ELI 


TABLE 

10.- LEAF AREA INDEX FOR FIELD 5 

FIELD 

NUMBER 

SAMPLE 

LOCATION 

JULIAN 

DAY 

CROP 

LEAF 

AREA 

INDEX 

S 

1 

1 4 1> 

F AS I UKt 


s 

1 

1 M) 

f t.s T 

#f8 

s 

1 

i^7 

*• AS 1 UKt 

• S<* 

Is 

1 

1 t ' / 

F AS 1 l>Kt 

.*0 


1 

1 K |i 

f u S T » ) n t 

.S3 

s 

1 

1 N J 

FaS I UKt 

.fS 

s 

1 

1 KN 

f As 1 UHL 

.S3 

K 

1 

1 7 l 

F aSTUHt 

.si 

U, 

1 

1 / i 

f us T UKt 

.si 

S 

1 

1 r H 

faSTUfK 

• S4 

s 

l 

1 ** v l 

F AS 1 uKt 

.sh 

s 

1 

1 F » 

b as I ust 

• F>U 


1 

l H * 

HAS J Qkfc 

.kK 


l 

1 *7 

F OS 1 UKt 

. / A 

s 

1 

1 '*■* 

► AS | UKF 

.4 1 

»-* 

1 

1 •<•■# 

MrtSTuSr 


S 

1 

7 \\/_ 

t AS 1 IIFf 


s 

1 

FOS 

* * A S 1 Li H t 

. OW 


l 

7< 's 

FAST UKt 

. 1 1 


1 

7 1 i 

t ASl UKt 

. 1 1 


1 

d\* 

F MS 1 UKt 

. OK 

u, 

l 

77>l 

y AS 1 UKt 

• 1 * 

K 

1 

777 

Fast OF t 

• <|S 

s 

l 

77<i 

K AS t UKt 


s 

1 

77* 

r’A'il lJK t 



1 

7 <S 

fas 1 uFr 


s 

1 

F </ 

f..sl U W t 


s 

1 

F *♦ L 

K A s T UK't 



1 

,?** 7. 

F A «•* T UKt 



J 

1 4 0 

F AS Tl iMt 

• S H 

s 

S 

1 So 

F AS [ IJKr 

§ ^ H 

k, 

7 

l-V 

f aS t ijf r 

.K? 

*-N 

7 

IS/ 

FAS | UKt 

• AS 

s 

7 

1 K l| 

rA'il UKt 

. AK 

u» 

7 

lhJ 

F AS TlIKt 

.KS 

s 

7 

l S "> 

t A S T U K t. 

• *• 0 

s 

7 

: / 1 

f As f UKr 

. A4 

*•> 

7 

1 7 1 

FAST UKt 

• 


7 

l 7* 

♦ t UKt 

.s7 


j 

l 7 0 

FAST UKt 

. kK 

-1 

> 

l ^ 

faST uKt 

• FK 

s 

? 

1 

F AS I UKt 

• KS 


7 


F AS j 1 iKr 

. 7 1 

‘ 

7 

1 *J4 

F 4 S 1 U K t 

.7* 


7 

| US 

► U S 1 U K t 


H 

7 

c'O.' 

FAS 1 UKt 


*> 

7 

, J IKl 

F «»ST UKt 

.07 

h 

? 

FI' S 

* .«K [ UKt 

. UK 

*1 

7 

F 1 i 

FAS T uKt 

. 1 I* 


7 

7 Is 

FAS I UKt 

. 10 

s 

> 

FFO 

fas 1 UKt 

• K 1 

*n 

7 

77 f 

FAS 1 UKt 

.04 

c 

7 

7 7*3 

FAS I UKt 


' 

? 

77* 

FAS | UKt 


S 

7 

< J 3 J 

f aS t UKt 



7 

7</ 

FAS T UKt. 



7 

r 4 it 

Fas 1 um t 


*3 

3 

r*4 7 

Fast Ut t 



‘t 

1 4f 

MlSllKf 

. FS 
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TABLE 10.- Concluded 


FIELD j 

NUMBER | 

SAMPLE 

LOCATION 

JULIAN 

DAY 

CROP 

LEAF 

AREA 

INDEX 

S 


1-w 

MaS 1 p**t 

. n 

s 

1 

l^d 

r 4 S I u lv ► 

• U 1 

s 

3 

1 *w 

KA 1 ! 1 U>«t 

. 73 

S 

* 

hu 

b <\b f *IMb 

• S 4 

s 

3 

l A < 

MAS 1 lIHf 

.aU 


T 

1 AO 

FAS 1 IJHb 

.S ^5 

s 

) 

1 / * 

MAS I 

. 4 S 

*•> 

1 

I 7 e 

I'AS 1 • 

• S 7 

•> 

< 

1 H|i 

MAS 1 UMt 

• f< 1 

“) 

1 

l PA 

J AS 1 1 (Mb 

• a 7 


T 

j bb. 

MAS I UKC 

• F .4 

s 

T 

I'V 

M AS ] U^b 

• 04 

s 


! O4 

M /» a I l . Kb 

.Pi 

*> 

* 

l SO 

* f‘ S j UKt 


s 

i 

POM 

MAS | OKb 


s 

\ 

P ')A 

'AS 1 IlKb 

• 04 

s 


f' IIO 

m AS] DF> 

. 1 1 

‘•s 

T 

Pi -1 

1 ASlUFf 

.11 


1 

Pi A 

MAS 1 U^b 

. 1 1 


i 

PPU 

M 4 S | UKF 

• PO 

k< 

T 

PPP 

Mas 1 umf 

. 

A 

3 

PPA 

MAST lIKf 



1 

PPO 

mas j ok t 


s 

T 

PlA 

HaS TiJMf 



1 

S.i / 

P/*sT u*b 


s 

1 

r'Aii 

b .a s T u m r. 


s 

T 


M A S ! UKt 


s 

4 

1 40 

P AS 1 U»'b 

• A 7 


A 

1 S|| 

MAS ] t»>< r 

• ‘Ml 

s 

4 

1 aP 

K A S T 1 1 M b 

. PS 

s 

4 

1 u f 

PAST UPt 

.A8 

s 

4 

1 a»j 

Ma A I U^b 

. 4 S 


4 

1* < 

P A A T iJKb 

• 4 4 

A 

4 

i 

PAST 0Mb 

.4 3 

s 

4 

i n 

MAiI I'Pf 

• S 4 


4 

i / 1 

MAS T ub. b 

• H/P* 

•-I 

4 

l 7n 

M 4 S | UKb 

.AS 


4 

1 »<t» 

M A S j U P b 

.-1 


4 

1 '*A 

b AS 1 l/Mt 

.A T 


4 

] 

f- aS 1 l.'Mb 

.»/ 

A 

4 

1 OP 

M U A 1 U^b 

.► 4 

k > 

4 

\ 4q 

M aS 1 uKb 

. P4 


4 

l OO 

K Vi 1 u w t 



4 

PI >M 

Mas 1 OMb 


s 

4 

POn 

K As I IJKb 

. A*# 

s 

4 

PllS> 

MMSl U*b 

. AO 

s 

4 

Pi 1 

MAS Tllb b 

.0*? 

s 

4 

m 1 a 

M A ■> 1 iJMf 

. 1 D 

•> 

4 

PPi' 

M A 4 I IJMb 

• P4 

*■> 

4 

PPP 

M -VS j iJMm 

. I|M 

to. 

4 

PPM 

Mils | OMb 



4 

PPO 

PASfiWb , 


u. 

4 

P ?A 

k> As TUMt 


A 

4 

P 1 / 

M AS 1 IWb 


A 

4 

P4 ,i 

MAS 1 uWj- 


s 

4 

P4P 

MUST OMb 
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TABLE 11- LEAF AREA INDEX FOR FIELD 8 



z 




oe 

O ffi 

sii 

3P 

13 

JULIAN 

DAY 

CROP 

LEAF 

AREA 

INDEX 

tZz 

*2 





t < 

1 

1 1*8 

PASUiPt 

• TO 

8 

1 

is.i 

PAsruPt 

. 40 

8 

1 

l U 2 

8 AST UPt 

.■41 

H 

1 

182 

PASTUPt 

.8? 

8 

1 

18 / 

Past uPt 

.82 

8 

1 

lOIJ 


• >3 

M 

1 

1*2 

PAST UPk 

• 4 8 

.'i 

1 

188 

past jpt 

• ?7 

M 

1 

1 / 1 

PASTuwk 

. -41 

n 

1 

1 7 3 

PAST UPk 


8 

1 

1 M 

PASfUPk 

• U 

X 

l 

1 *11 

PAST UPt 

. 44 

M 

1 

1 >‘5 

pmSTupL 

• 43 

H 

1 

1 88 

pASTupE 

.43 

M 

1 

1 *2 

PASTUPt 

.82 

8 

1 

1 W 4 

PAST UPt 

.29 

8 

1 

1 Uw 

paS TuPl 

. -16 

3 

1 

202 

pAS TUPk 


8 

\ 

^flh 

PaST uPt 

.03 

H 

1 

209 

PASTUPt 

.07 

8 

1 

21 J 

PASTUPt 

.10 

8 

1 

2l8 

PAST UPt 

.10 

a 

1 

d'dO 

paST UP k 

.10 

8 

l 

222 

PASTuPfc. 

• 03 

n 

1 

22 8 

paSI UP t 


H 

1 

22* 

PASTUPt 


M 

1 

2 is 

PASTUPt 


8 

1 

2 4 / 

PAST UHt 


8 

1 

24 0 

PASTUPt 


8 

1 

f "42 

PAS I UPk 


8 

? 

1 A 8 

PAS f UPk 

.19 

8 

? 

1 8«) 

past UPt 

.81 

8 

? 

188 

p a -5 T UPt 

• P6 

8 

d 

18/ 

PAST UPt 

• 42 

8 

2 

1 8u 


. 12 

8 

2 

if' > 

p Ai> T UPk 

.14 

M 

2 

1 8f» 

PAS 1 ‘L'Pt 

.83 

8 

2 

l 71 

PASTUPt 

.11 

8 

2 

17 5 

PASTuPt 

.13 

M 

2 

1 7 m 

PASTUPt 

.18 

8 

d 

18 II 

PAST UPt 

.48 

8 

2 

l 8-j 

► AST U»- k 

.4 1 

8 

2 

1 88 

PAST uPh 

.48 

8 

d 

1*2 

P as T UPk 

• u 8 

H 

? 

188 

p AS T U8k 

.21 

8 

? 

l W* 

PASTuPfc 

.08 

H 

? 

20* 

PAST UPk. 

. 1 1 

8 

d 

2 ) i 

PaS f UPt 

.ol 

8 

d. 

2l8 

PAS TUPk 

.10 

8 

2 

220 

PASI UPk 

. 1<> 

8 

d 

222 

PASTUPt 

• 1 A 

8 

d 

dch 

P ASTuWk 


8 

d 

22V 

PAST UHt 


8 

2 

d <8 

PAST uPt 


8 

2 

2?/ 

paST UP k 


8 

? 

240 

p ASTUP k 


8 

? 

242 

PAST UPk 


M 

i 

1 4f i 

p as I UPk 

• 16 

8 

\ 

1 8i| 

PAST UPk 

.43 


* QUALn!y S 
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TABLE 1 1 Concluded 


FIELD 

NUMBER 

SAMPLE 

LOCATION 

JULIAN 

OAY 

CROP 

LEAF 

AREA 

INDEX 

•4 

M 

IS* 

H A ■> I U*t 

. 


5 

l 1 - / 

MSI liMP 

• 1.4 

M 

5 

| Ml 


. *H 

M 


l* J 

K/isTu^F 

. V 



| A *-> 

r'H'il'IHh 

.A 1 

M 

\ 

1 7 l 

► ’aS I ill r 

.44 


7 

1 7.5 

H A*^ 1 ‘ iiA t 

• AS 

M 

■1 

1 7M 

*- /t s f 1 1 H I-. 

.A 7 

•> 

5 

1 H|l 

P«S 1 1. *4 t 

.so 



1 MS 

P AS 1 (,A<P 

.44 

M 

< 

1 »< M 

f tlS 1 1 ; a P 

• 4 r 1 

M 

< 

1 

r A s t u m t 

. -> 3 


•1 

l *-» A 

H <-• S T I)P| 

• Hh 


1 

[ QU 

H ,! A j UKh 

• ilS 

M 

T 


prts Fuwp 


H 

< 

H'lo 

m /* S T u H t 

. (i 4 

*• 

T 

.piw 

has 1 unt 

• Db 

M 

T 

HI 3 

H«S ll.Ht 

. r, 7 

rt 

•1 

t' 1 •) 

H AS 1 UHf- 

. M 7 

r» 

m 

HHU 

H « S I u H t_ 

. V 

,A 

T 

H?H 

HAS f ust 


H 

H 

HHS 

P'mS IuWF 


H 


HHS 

h AS 1 ijHh 


M 

T 

P <s 

S Ab T UMK 


M 

3 

PM/ 

PUSI UHt 


M 

T 

^ A t) 

PAS I.JMt 


M 

M 

H4h 

» j as r dpi. 


M 

A 

I 4o 

PAS 1 ll^t 

.‘SH 

# l 

A 

ISO 

H AS 1 DPt. 

.70 


u 

l S 7 

PAS | UKP. 

. s 0 


u 

1 * (• 


• a b 

M 

a 

IS 5 

► AS | DPt. 

• A H 

M 

a 

It?' - * 

HmM ( iJMP 

. aS 


u 

1 7 i 

PAS1 LlHt 

. AS 


4 

i 7 , 

rfo 1 UHt 

.« 7 

fc> 

A 

l 7 8 

p f.sTDPc 

.AS 

*4 

A 

1 M II 

PAST UP t 

.s^ 


A 

] M S 

** /• T T 1 > K t 

• aS 

u 

A 

1« J 

Pa -» T i np 

.AS 

H 

A 

l^P 

PAST DPt 

.ss 

•4 

A 

I WA 

y nS T nwr. 


M 

A 

i 

t AS T UHt- 

. "IA 


A 

PUP 

Has 1 oHt- 


M 

A 

HIUi 

HAS 1 jHP 

• 1*0 


A 

HlW 

ha s [ o h y 

. 0.8 

*-> 

A 

P l i 

p AS T UHt 

. 1 D 

M 

A 

P 1 S 

P A M T I J H t 

. fW 

H 

A 

PPM 

P AS 1 OHt 

. r U 

Ft 

A 

ppp 

H A i 1 U H P 

.1^4 

►' 

A 

r - P*« 

P" A S j DPt 


M 

A 

pHu 

Hus 1 DPI 


► 

A 

H 1> 

p s T i j h t 



A 

H 5 / 

p »'• S T i > H c 


•4 

A 

P A 0 

H <\ s | ( _J f F 


M 

A 

PA P 

P it-'T uPt 
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TABLE 12.- LEAF AREA INDEX FOR FIELD 14 


FIELD j 

NUMBER | 

SAMPLE 

LOCATION 

JULIAN 

DAY 

CROP 

LEAF 

AREA 

INDEX 

1 U 

1 

1 <**■> 

HASTUHb 

• H 7 

1 <* 

1 

1 Su 

HAbTiJHt 

.4S 

i 4 

1 

i SZ 

H AS T UHt 

.47 

1 4 

l 

is 1 

HAS 1 UHt 

.‘•H 

1 4 

1 

1 s. ) 

*•• AS l U w t. 

• ub 

1 4 

1 

1 SH 

nastuHt 

• sz 

1 4 

1 

1 71 

h ts I out 

.44 

1 U 

1 

1 7 J 

r»Sl UHb 

• Sc* 

1 

1 

1 7fi 

HAS T uHfc 

.s3 

i u 

1 

1 XU 

HAST uHt 

• sS 

i u 

1 

1 **■> 

HAS 1 U*-H 

• s J 

1 u 

1 

IHx 

H A S 1 UHt 

.44 

1 14 

1 

IS/ 

H»»S 1 uHb 

• AS 

l 4 

1 

is* 

HmS 1 UHt 

.41 

) A 

l 

1 'J'# 

HAS 1 uwb. 

• am 

1 14 

1 

/(>/ 

HAS! IJrVH 


1 

1 

/OS 

hasT uHb 

.07 

1 *♦ 

1 

/IW 

HAST UHb 

.fiM 

1 4 

1 

s\ i 

HAST UHb 

.11 

1 4 

1 

zix 

HAS 1 WWt 

. 1 1 

1 4 

1 

S?0 

H AS T USt 

.30 

1 4 

1 

SSS 

H A s T U*t 

.OH 

1 U 

1 

s?t> 

HAST UHt 


1 H 

1 

ss*i 

HAsUlHt 


1 4 

] 

, J 3x 

HAsTuSb 


1 4 

) 

Si l 

H AST U*t 


1 4* 

1 

/ 4 t 

h a S T U W t 


1 4 

1 

/4 / 

h A s T u w b 


] 4 

/ 

1 4 h 

HASl UHt 

.xt> 

1 *♦ 

S 

IS,) 

H A si l »Hfl 

. 3S 

1 4 

? 

IS/ 

h as T UHt 

. 3H 

1 <+ 

S 

is/ 

H AS 1 U*t 

• h d. 

i 

? 

l*o 


• sw 

1 '♦ 

S 

l^.i 

HAS 1 UHt 

.4 j 

1 u 

s 

1 xo 

HAS 1 UHb 

• St> 

1 14 

? 

l 71 

HAS 1 UHt 

• s 7 

1 4 

s 

l 7 1 

HAS Tl>Ht 

.44 

1 * 4 


l 7* 

HAST ijht 

.s7 

1 14 

s 

1 Xu 

l- AS 1 UHt 

.4.7 

1 

? 

144 

H A > 1 U H t 

.70 

1 4 

s 

1 U '< 

H A S T U*t 

.47 

1 14 

s 

[QS 

hmS T UHb 


1 4 

? 

1 W 4 

H AS T (,)Wt 

.4 c’ 

i 4 

s 

I 

H 4 S 1 UHt 

• OH 

1 4 

s 

SOS 

HAST UHb 


1 *4 

? 

Sr >4, 

HAsTuwb 

.r. 7 

1 4 

s 

/(• Y 

h a S 1 unb 

. os 

l 4 

s 

'1 J 

r A h t iJHt 

. 1 o 

1 ^ 

> 

/is 

HAS f UHb 

.1? 

1 4 

/ 

/c>0 

H AS 1 UHt- 

. 1 1 

i 4 


sss 

HAsl UHt 

. n / 

I 4 


H/'> 

Hu S 1 iJHf 


1 4 / 

SS'i 

H A S T U H b 


1 4 

/ 

/ Tx 

HAST IJHb 


1 4 

? 

/ < 7 

h u S T u K b 


1 4 

s 

/4 U 

H \S T UHt 


1 4 

? 

SUS 

HAS TllHb 


1 4 


l A n 

HAST UHb 


14 

1 

1 >1 

HAST UHb 

.4? 
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TABLE 12.— Concl tided. 


FIELO 

NUMBER 

SAMPLE 

LOCATION 

JULIAN 

DAY 

CROP 

LEAF 

AREA 

INDEX 

1 4 

3 

IS** 

^ a s T tjh^- 

. 70 

1 4 

3 

l H 1 

HAoT u«t 

.CV 

) 4 

•1 

1 Ml) 


• u 4 

i 4 

4 

] h 3 

r'.'S f i_iw(- 

.h 4 

) 4 


l Kh 

H U S ] 1 1 4 f 


1 4 

~4 

1 / 1 

b* 4 i 1 L” rf 

. r\ h> 

1 4 

i 

l J 4 

4 S T l * r* h. 

.b 1 

1 4 


1 tr 

«S 1 i Hr 


1 4 

4 

J W»| 

r* A S 1 1 1 K t 

• *- 3 

1 4 

4 

1 Ht» 

K ll>Tl'P|- 

. H 

1 4 

4 

1 mm 

b as T ijf r 

. Hi 

1 •* 

4 

1 s, J 

u ’ it S 1 uh r 

.'.SI 

1 4 

4 

1 4*4 

^ .O) 1 OKt 

• A 3 

l 4 

4 

log 

t .. s 1 1 m l 

• 0*3 

1 4 

4 


r a *i 1 lwk 


1 4 

4 

t* 0 o 

i- 1 V 3 I i il- | 

. 0 5 

1 4 

4 


r «S 1 i.r'r 

. A IS 

l 4 

4 

/I 4 

1' u'i | L,bfb 

. 1 H 

i 4 

4 

S | o 

b (■ S 1 1 .4 f 

* 1 1 

1 4 

4 

<VO 

H S 1 OWH 

• 1 s 

1 4 

4 


b* 4S I UMt 

. n y 

1 4 

4 

r* S r ' 

F‘ A ST bHb 


1 4 

3 

Sf'H 

r AS 1 iJKr 


l 4 

4 

f Ho 

I-* A S T lib L 


1 4 

4 

r 1 i f 

h A S 1 Ub’F 


i 4 

~4 

^4 1. 

b A S T u K f- 


1 <4 

4 

S'*S 

b' AsT Uhh 


1 4 

4 

1 4 f 

►' A S 1 U b‘ F 

. /• 0 

1 4 

4 

1 SO 

PAST < > * t. 

. - 3 

1 4 

4 

IS^ 

y uS 1 lib 

. HA 

1 4 

4 

IS / 

1 • A S T » i k r. 

. c h 

1 4 

u 

1 SO 


.‘<0 

1 4 

4 

i * 4 

b'A S T UKt 

.711 

1 4 

4 

I 

1 A S i 1 'b>f 

. /s 

i 4 

4 

1 1 1 

t t 1 1 Lib t 

.bS 

1 4 

4 

1 t 4 

H I'Sll'bf 

.77 

1 4 

4 

1 7m 

b'Aol 

• mS 

1 M 

4 

l ‘1 0 

I'aSli 4b 

. "h 

1 i4 

4 

1 * l h 

i J 4 s ( t ih r- 

. • 1 

1 4 

4 

1 l-M 

*■* A 0 1 Ur<t 


i 4 

4 

i 

h* A 4 1 1 /w r 

. 7F- 

1 4 

4 

1 

1 - \S | I.Jh t 

.AH 

1 4 

u 

1 

► A S 1 i i w b 

. nr. 

1 4 

4 

<Hhr 

r A S I 1 1 4 1 


1 4 

4 

^IO> 

H AS 1 OKf 

. n 3 

1 4 

4 

S<>'* 

^ a % | i j K h 

. nh 

1 4 

4 

si < 

b * A S 1 l J h f 

. ibi 

1 4 

4 

^lo 

b A 4 1 u b r 

, nsi 

1 /A 

4 

rVU 

r as 1 1 1 4 F 

. 7 

1 /4 

4 

,'>S 

I llTvJhl 

. o 3 

1 4 

4 

f> 

1' AS T (Jbt 


1 4 

4 

V^# 

► ' S j lib t 


! 4 

4 

^ Ho 

y u -> 1 1 1 4 ► 


1 4 

•4 

< / 

• ’ A S 1 i j » b 


) 4 

4 

^ 4 1 l 

> A 4 | J. J t 


i •* 

• ♦ 

(* 4 ^ 

- ! T "Wf 
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TABLE 13.- LEAF AREA INDEX AND GROWTH STAGE FOR FIELD 4 


1 FIELD > 

NUMBER 

SAMPLE 

LOCATION 

jay 

CROP 

FEEKES 

SCALE 

LEAF 

AREA 

INDEX 

4 

1 

1 4 M 

#.• n F_ A 1 


1 w .SO 

• S 7 

4 

1 

ISO 

A > It A 1 


1 0.Su 

• k7 

4 

1 

IsP 

w k lt A 1 


10.03 

i ,m 

4 

1 

1 S 7 

a nF A 1 


10.04 

.Q4 

4 

1 

IMI 

p Mr A I 


10.04 

. 34 

4 

1 

1* i 

*»- -*t A I 


1 1 .?0 

.3? 

4 

1 

1 Ht- 

-HF A I 


1 l.PO 

. 1 3 

4 

1 

1 71 

writ A i 


1 1 . JO 

. n 1 

4 

1 

1 /.i 

pot A 1 


1 l.JO 


4 

1 

1 Tn 

A I 


1 1 .JO 


4 

1 

1 Mil 

*■ Ht A I 


1 1 .JO 


4 

1 

1*0 

4 n t. a I 


1 1 .SO 


4 

1 

1 Me* 

A 1 


1 1.00 


4 

1 

1 M p 

* h r A 1 

n 



4 

1 

1 ^4 

a or. a 1 

ri 



4 

1 

1 

wMt a 1 

M 



4 

1 

P')P 

-Ht A 1 

ri 



4 

P 

1 4 0 

?*Hfc A 1 


1 n.ou 

• HO 

4 

P 

IS I 

-nr 4 1 


1 n.oo 

• SS 

4 

P 

ISP 

pMf- A T 


10.03 

• 60 

4 

? 

IS/ 

VMt A 1 


1 0.34 

. Qt> 

4 

? 

1 M 0 

*rtt 7* T 


10.04 

• 3S 

4 

? 

1^ 1 

p nt 4 ) 


1 1 .PO 

. Jit 

4 

? 

l Mr> 

p Mt A 1 


1 1 .PO 

. 1 4 

4 

?. 

1 71 

-nt A I 


1 1 . JU 

. 0 1 

4 

? 

1 7 3 

a MF a I 


1 1. JO 


4 

P 

1 7m 

- M t_ A T 


1 1 . Jo 


4 

S 

1 rt(, 

- Ht A 1 


1 1 .JO 


4 

P 

1 '*0 

-Ht A 1 


1 1 . O 0 


4 

V 

1 HM 

»M(- A 1 


1 1 • so 


4 

P 

1 4P 

-Ht A T 

ri 



4 

P 

1 M4 

- rlt A 1 

ri 



4 

P 

1 MW 

A *lF A 1 

H 



4 

P 

PUP 

-Ht 4 I 

H 



4 

< 

1 4 0 

-Hf A 1 


10 . so 

.Ml 

4 

3 

ISO 

a Mr A 1 


1 0.00 

• S6 

4 

7 

1 Sp 

- nt mi 


10.0-3 

. 7 S 

4 

3 

IS/ 

-•■iF A 1 


10.04 

.04 

4 

3 

1 S|) 

%nt A 1 


10.04 

. V7 

4 

1 

IS 3 

* M*" 4 1 


1 1 .PO 

. "3s 

4 

3 

j **> 

r. Ht. 4 1 


1 1 .PO 

• 1 * 

4 

3 

1 71 

-Ht A l 


1 1 . JO 

. P 1 

4 

\ 

! 7 3 

-rlt. A 1 


1 1 . 311 


4 

3 

1 7 o> 

-lit A I 


1 1 . 3U 


4 

3 

1 MU 

-nt A f 


1 1 • 3(1 


4 

3 

1 MO 

put AT 


11.00 


4 

3 

1 MO 

*. r* F m T 


i i . on 


4 

3 

1 

* nr A I 

M 



4 

3 

1 M4 

* r it <i 1 

h 



4 

3 

1 MS* 

t. r 1 1 4 1 

m 



4 

3 

P'*P 

«Ht_ A 1 

H 



4 

4 

1 4 O 

» r t A 1 


1 0. Oil 

.S4 

4 

4 

1 Su 

A Mt A 1 


10.00 

• r. 1 

4 

4 

J v 

-nt A \ 


1 0 . 0 .3 

1 .PM 

4 

4 

1 '•> 7 

put A 1 


1 0 . 04 

• WM 

4 

4 

1 ^ * t # 

-tir 4 1 


1 0 . S4 

. 3 3 

4 

4 

1 s 3 

.Ht A r 


1 l .PO 

. IP 

4 

4 

| 4f, 

a Mr 4 1 


1 1 .PO 

* 1 s 

4 

4 

1 7 1 

- nr 4 1 


1 1 . 30 

.01 


- 

n °*? q* g c , s 

u *trr' 
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TABLE 13.- Concluded 


FIELD 

NUMBER 

SAMPLE 

LOCATION 

JULIAN 

DAY 

CROP 

FEEKES 

SCALE 

<4 4 

1 7 i 

a Mr a 1 


1 1 .30 

4 A 

1 7m 

A ' if A 1 


11.30 

4 A 

1 MU 

a »lfc A 1 


1 1.30 

A 4 


Mil; 1 


1 1 .DO 

A 4 

1 h -» 

*r»P A i 


1 1 .MO 

A 4 


AMP A 1 

ri 


4 4 

|A4 

rtHfftl 

H 


A A 


.Mf A 1 

n 


A 4 

r n - 

» >'P A 1 

ri 



LEAF 

AREA 

INDEX 


I 


29 







TABLE 14.- LEAF AREA INDEX AND GROWTH STAGE FOR FIELD 7 


FIELD 

NUMBER 

SAMPLE 

LOCATION 

JULIAN 

DAY 

CROP 

FEEKES 

SCALE 

LEAF 

AREA 

INDEX 

r 

1 

1 4 S 

• Ml» A I 


1 «>.D0 

.S 4 

r 

1 

1 sU 

* 11 A 1 


1 1 ) • S U 


7 

1 

\ 1 C 

f H M»l 


1 n . b j 

.41 

7 

1 

1-7 

.«M- M 1 


iDf'DI 

• GP> 

7 

1 

1 OO 



1 II .-14 

. P *3 

7 

1 

1*J 

* *it A 1 


l 1 . t u 

• ?4 

7 

1 

1 Ss 

•/Mr ti | 


1 t .P" 


7 

1 

1 71 

.i 'll 1 >1 1 


1 1 ..ill 

.01 

7 

1 

1 7 > 

A I 


11.40 


7 

1 

i 7 s 

.* • i K il 1 


11.40 


7 

1 

1 ►* ll 

W , 1 F A | 


1 ) . JO 


7 

1 

1 — . 

t Mt a 1 


1 1 .M) 


7 

1 

1 t " 4 

A 1 


1 1 .SO 


7 

l 

l^r. 

.*(•!»■ A 1 

M 



7 

1 

1 

• *ir .4 | 

rl 



7 

1 

1 O-* 

L | 

H 



7 

1 

P'lp 

M 1 

M 



7 

? 

1 *♦!) 

l Mr /, | 


1 0 • H 1 1 

• -p 

7 

P 

1 *^ll 

-*.F A | 


1 0 .Mil 

• o 7 

7 

s 

1 ^ 

*i ih A 1 


lool 

• 4 J 

7 

? 

1 S, 

a r 


1 1> • s«* 

1 • 0 1 

7 

? 

1 -ll 



l«i.b«* 

• ?H 

7 

? 

1* 1 

-Mr A 1 


1 1 .PO 


7 

p 

lh*i 

«mU1 


1 1 .pu 


7 

? 

1 7 l 

<*m*- A f 


1 1 . 3(1 

.01 

7 

? 

1 7 i 

» M ► A f 


1 1 .JO 


7 

p 

1 7 o 

Mlt.Al 


11.30 


7 

p 

1 '3 0 

*Mt A 1 


1 1 . JO 


7 

p 

Ms 

r Mt A 1 


1 1 .->0 


7 

p 

1H •» 

i.'lt A 1 


1 1 .S" 


7 

p 

1 *P 

4 H *• A 1 

M 



7 

p 

1^1 

>* Mr tt 1 

M 



7 

p 

1 SU 

A 1 

n 



7 

p 

POP 

iiHl | 

M 



7 

K 

l “4 < • 

••Ml A 1 


1 II.SU 

. s -) 

7 

\ 

1 -ll 

*Mh a 1 


1 ll.su 

• ■* 4 

7 


1 Sp 

*"il # 1 


1 u.s j 

.41) 

i 

< 

1- 7 

*•«»• «l 1 


1 li ,SA 

.40 

7 

i 

1 '■“> 



1 U ,S4 

• PP 

7 

< 

1 *• 4 

Ml- /i | 


1 1 .po 

. 1 f 

7 


1 nf» 

Ml A 1 


11.^" 

. 1 7 

7 

< 

1 7 1 

- 11 A 1 


1 1 . HO 

. il 

7 

\ 

1 / 1 

r 1 11 A 1 


11.40 


I 

< 

1 7 m 

•.Hf- tx T 


1 1 . 4 «l 


7 

4 

l Mil 

* • II- M 1 


1 l . I'l 


7 

i 

| MS 

-Ml A | 


1 » .So 


7 


I 7«M 

* Hi u 1 


1 1 • S'l 


7 

4 

J if 

/> nr ri f 

M 



/ 

i 

l '¥•* 

-i A 1 

M 



t 

1 

1 v* 

• Ml- ix 1 

M 



7 

< 

i*iy 

> -0- A | 

H 



7 

<# 

1 4-, 

. Ml IX 1 


lo.su 

.sw 

7 

u 

l S U 

* : /i 1 


1 0 . sO 

.-’S 

l 

*4 

1 SP 

nt'^AI 


1 0 . *3-1 

• 4 *♦ 

7 

<4 

1 ‘W 

* nr u 1 


1 u .s** 

• mH 

7 

a 

1-0 



1 0 . S4 

. P4 

7 

i* 

1 - 1 

r -»■ A 1 


1 l.po 

. p J 

7 

** 

1 -M 

ir Ml A 1 


1 1 .PO 

t ^ J 

7 


1 71 

*1-0 U 1 


11.40 

. 0 1 


^KGiNAL | w 

o* poor QUAirrv 


30 



TABLE 14.- Concluded 


s 

UJ 

I 

z 

SAMPLE 

LOCATION 

JULIAN 

DAY 

CROP 

PEEKES LEAP 

SCALE AREA 

INDEX 

7 

4 

17 > 

4 | 


1 1 . JU 

r 

4 

1 M 

#.‘it 4 | 


11* 30 

i 

4 

1 MU 

wit aI 


1 1 ..10 

/ 

4 

MD 

*. 'IT 4 1 


1 1 • r* »» 

r 

4 

lMH 

• HL ft | 


1 1 .DO 


4 


• Mt M 1 

M 



4 

1 W '4 

*Mr a | 

*1 


i 

4 

1 gw 

A rlt a 1 

M 


i 

4 


A "IT a 1 

rl 
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TABLE 15.- LEAF AREA INDEX AND GROWTH STAGE FOR FIELD 10 


FIELD 

NUMBER 

2 f 

H 

JULIAN 

DAY 

CROF 

FCEKIS 

SCALE 

LEAF 

ARIA 

INDEX 

1 0 

l 

1 4F> 

A I 


1 U.30 

. 7 M 

1 fi 

l 

1 SO 

* Ml A 1 


1 o.3o 

, uS 

1 o 

l 

IS' 

*MI M 1 


1 0 • 3 J 


1 0 

l 

|S 7 

* HF A 1 


1 0 • 34 

• 4 0 

I 0 

l 

1 30 



1 1 . Ill 

• * 1 

1 <) 

i 

1* 1 

A 1 


1 1 • i U 


1 o 

i 

1 M 

• riF A 1 


11.10 

• ^ J 

1 l> 

i 

1 7 1 

*mF A 1 


1 1 • JO 

.01 

1 •) 

l 

1 / 1 

* Mb >i 1 


1 1 . 10 


1 u 

l 

1 7r 

A 1 


1 1 • JO 


1 0 

i 

1 iu 

*MF A I 


1 1 . ill 


) 0 

l 

1 *n 

W Hh A 1 


11.30 


1 <1 

l 

1 In 

• MF 4 1 


1 1 .*>0 


1 u 

i 

1 '4 P 

A | 

H 



1 ') 

i 

l «.4 

«mi a l 

M 



i U 

i 

j iJM 

4 nt- a l 

n 



1 o 

l 

pop 

* H r A 1 

M 



1 1) 


1 4 n 

-HF A 1 


1 0.30 

.ol 

1 o 

p 

]S|| 

WMF A 1 


10.30 

J 

10 

> 

13/ 

«* Mfc. M 1 


10.31 

• HO 

1 o 

p 

1 K 7 

** hi a 1 


10.34 

.<3W 

1 '* 

p 

i *0 



11.10 

. IP 

1 

p 

1 *- 1 

* m c A f 


1 1 .lu 

.S3 

j <i 

•p 

1 

*»ir a 1 


1 1 . 10 

.Pi 

1 '* 

p 

1 7 i 

• Hi 4 1 


11. JO 

.01 

1 n 

p 

1 7 4 

• MF A 1 


i i . jo 


1 ii 

p 

1 7* 

• Ml it | 


1 1 . Jo 


1 o 

p 

1 *4 1 * 

»Mt Al 


1 1 .JO 


1 1' 

p 

1 ■*-> 

4 Ml it | 


1 1 .Ml 


1 0 

p 

j u -4 

• nr A 1 


1 1 • 3 U 


1 II 

p 

1 '*r. 

• Hr m 1 

n 



1 

p 

1 '*4 

*i *-i ► A 1 

H 



1 >1 

p 

) ‘-J ‘ 4 

■ ‘ii A 1 

n 



1 II 

p 

PI), 

4 Ml. A 1 

H 



1 1' 


1 4 •) 

• Mr a 1 


1 U.30 

. VS 

1 II 

4 

]*-.»! 

*MF A 1 


1 >• .3*1 

.14 

1 *1 

4 

i*- p 

• Ml A I 


1 H • 3 J 

.M 

] '• 

4 

1 3 t 

«m| it | 


11.34 

.i7 

1 11 

4 

i 



11.10 

.• 7 

1 1) 

4 

1 * 4 

. MF u 1 


1 1 . 10 

.i 7 

1 (' 

4 


• Ml 4 1 


1 1 . 1 H 

. .*3 

i I* 

4 

1 7 1 

* Ml A | 


l 1 . JO 

• 1 

1 <) 

4 

i 7 3 

• ‘IF A I 


1 1 . Ill 


1 1' 

4 

1 7m 

-IF it I 


J 1 . 10 


1 1' 

4 

1 "4 U 

• Ml A ! 


1 1 . Jo 


1 0 

i 

14-3 

► Hi. #» 1 


1 1 .30 


1 <1 

4 

l ** * 

• nr 4 1 


1 1 • 3U 


i <1 

4 

1 N P. 

• Ml A I 




1 u 

4 

1 ^4 

• Mr A 1 

M 



i i 

4 

1 J ^ 

vmi r | 

M 



1 1) 

1 

PI IX 

• rlF it | 

M 



i 'i 

44 

j *4 # 

• M| U I 


10.30 

l . 0 0 

i <’ 

4 

1 3 11 

• Mr U 1 


10.30 

.m3 

1 »• 

4 

13/ 

""I 4 | 


i ll . 3 1 

. Y 4 

i 11 

'4 

13 7 

«n| «t 1 


10.34 

• Q A 

1 1» 

4 

1 MW 



1 1 . Ill 

• M/ 

i ( > 

4 

1 4 4 

• Ml ~i 1 


1 1 . 1 II 

• ^ 1 

i <1 

u 

1 M3 

• •11 A I 


11.10 

. ll 

1 •’ 

44 

i 7 1 

* nr t 1 


1 I . JO 

.0 1 
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TABLE 15.- Concluded 


B 
_ u 

Q B 

il 

SAMPLE 

LOCATION 

JULIAN 

DAY 

CROP 

PEEKES 

SCALE 

LEAP 

AREA 

INDEX 

1 o 

H 

1 M 

W Ttf. 4 | 

1 1 . 10 


1 '• 

4 

i 7r 

Mlf 4 1 

1 1 • Jl» 


i ii 

u 

1 ho 

**> a i 

1 1 • JO 


1 1 • 

4 

1 M 1 

t if a 1 

i i *au 


1 ' * 

4 

1 Hn 

*<r*P A I 

1 1 .-50 


1 •• 

4 

1 

* m *• a i h 



i ( » 

H 

1 Vo 

A 1 H 



i •» 

a 


■*MP A | »*. 



1 o 

4 

r">,- 

*»hp .V 1 n 




33 









FIELD 


TABLE 1 6.- LEAF AREA INDEX AND GROWTH STAGE FOR FIELD 11 


tr 

°I 

_i 1 

u 5 

w'i 

h 

\A -J 

JULIAN 

DAY 

CROP 

FEEKES 

scale 

LEAP 

AREA 

INDEX 

1 1 1 

1 AO 

• ff A 1 


1 U.t>0 

.41 

1 1 1 

1 M> 

• Mf- U 1 


1 O.ol) 

• <Q 

1 I ) 

IS#? 

• Of A 1 


1 u • *» J 

• till 

11 1 

1^7 

R ’ih A | 


1 o. 3** 

• 14 

1 1 1 

1 « 1) 



1 1 . Id 

• 1 3 

1 1 1 

1 * 1 

sor A 1 


11.^0 

. 1 *4 

1 1 1 

1 A««) 

wOfc A j 


1 1 .<r*U 

. 1 '1 

11 1 

1 7 1 

• or At 


1 1 . jn 

• Or' 

1 1 1 

i r 4 

• or A 1 


1 1 . JU 


1 1 1 

1 7r 

n o r A 1 


n . JO 


1 1 1 

If!/ 

• or a | 


11. 4<) 


1 1 1 

IMS 

• or A 1 


1 1 .:>!• 


1 1 1 

1**4 

fhf A | 


1 1 • -30 


11 1 

l*d 

w or a i 

o 



1 1 1 

1 MM 

• or a i 

o 



M \ 

IQ'# 

. Of A 1 

o 



1 1 l 

SUS 

• or a 1 

r! 



1 1 s 

14o 

4r«F A 1 


1 0 » L >0 

.Ml 

1 1 ? 

1**U 

• m r m 1 


10.00 

.«.r> 

1 1 ? 

l 1 '#: 

• or A 1 


1 0 . -> J 

.14 

1 1 t 

1 k 7 

* or a 1 


1 <1 • 04 

. V 

1 1 

1 0(1 



1 1 • 1 u 

.1 7 

1 1 ? 

lo J 

• nr a 1 


11 .*-0 

.17 

1 1 / 

1 oo 

>r a 1 


1 1 •c’li 

. 1 * 

1 1 ? 

1 M 

• or 4 | 


11 . JO 

• '»✓ 

1 1 ? 

l r i 

► lie AT 


l 1 . -40 


i i / 

1 7o 

• or a f 


1 1 . .40 


1 1 * 

1 M It 

* Of & i 


1 1 . 40 


i l s 


• or a I 


11.00 


1 1 ✓ 

1 "4 f ' 

SO* A T 


1 1 .oti 


1 1 * 

lQ/i 

« Of A | 

o 



1 1 > 

1 s<* 

» or m 1 

M 



1 1 

1 Qw 

• or a i 

M 



1 1 ? 


wor a j 

M 



1 1 < 

14 0 

• r if A | 


1 II .*50 

.si) 

l i i 

1 o>» 

• or a i 


J 0 » *10 

• OH 

1 1 

1 

I'-'S 

'• Of A i 


1 >)• ■> 4 

. 1 4 

1 1 4 

1-7 

• or A I 


1 <>.s<* 

. 1H 

n i 

1 O >i 



1 1 . 1 0 

. 1 * 

1 1 4 

If 4 

• or u | 


1 1 • £ U 

. 1 f 

1 1 » 

loo 

• or m 1 


.#?U 

. 1 »> 

1 1 « 

i 71 

• or A | 


1 1 . 40 

. 0 4 

1 1 

4 

1 7 4 

• or a 1 


1 1 . JO 


1 1 i 

1 7m 

• ►If A 1 


1 1 . 40 


1 1 < 

1 ►*;» 

• Of u I 


1 1 . 40 


i i 4 

1 HO 

• or a i 


1 1 .*>11 


1 1 4 

l MM 

• 'll A 1 


1 1 • *>o 


1 1 4 

1 V 

• or a I 

O 



1 1 4 

i Q4 

■# O )• A | 

o 



1 1 4 

1-J# 

• or A 1 

r 



i 1 4 

t')c 

* or a I 

H 



1 1 4 

1 4r: 

• or a I 


1 0 • *50 

. P‘# 

1 1 « 

1M) 

* Of M 1 


1 0 • *5 0 


1 1 •* 

1 V 

r ir A 1 


1 o.s 1 

. 14 

11 *• 

1 -» / 

• or a 1 


1 ) ,!54 

. 

1 1 <• 

loo 



11.10 

. 1 h 

1 1 4 

10 4 

• or u [ 


) 1 .✓•! 

. 1 s 

11 ** 

1 Oo 

• or a i 


1 1 .<^o 

. 1 s 

1 1 4 

1 71 

• or a i 


11.40 

.C'4 
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TABLE 16.- Concluded 


FIS LD 

NUMBER 

SAMPLE 

location 

JULIAN 

DAY 

CROP 

FEEKES 

SCALE 

LEAF 

AREA 

INDEX 

1 1 

4 

l 7 j 

da U f 


1 1.30 


1 1 

u 

1 7b 

A | 


1 1 . 3d 


1 1 

4 

J <"> v) 

•Ir (. j 


1 1.30 


J 1 

4 

I 

« r -*■ a I 


1 1 .bO 


1 1 

4 

1 

‘f'Ul 


1 1 .b» 


1 

4 


ft 'It a | 

# 



1 

4 

i V4 

w- :i| a 1 

h 


i i 

It 

1 

» hr A 1 

i-t 


i i 

4 

/eo*: 

w n^- a | 

r" 




Q'GINAL 

POOR 


( S 

quality 
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TABLE 17. ~ RAIN GAGE LOCATIONS, SECTION, TOWNSHIP. RANGE 



*Gacie K1 <is located at Goodland Airport in 
Good land, Kansas. 


36 
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Figure 4.— Rain gage locations. 




TABLE 18.- RECORDING RAIN GAGE DATA EXAMPLE 


Rain gage 

Year 

Dav 

Rain 

fall 


Rain gage 

Year 

Day 

Rainfall 

number 


mm 

In. 


number 

mn 

In. | 


KOI 

78 

121 

?4.9 

1.0 

KO? 

78 

138 

26.2 

1.0 

KOI 

78 

1?? 

7.4 

0.3 

KO? 

78 

139 

0.0 

0.0 

KOI 

78 

is 3 

0.0 

0.0 

KO? 

78 

140 

0.0 

0.0 

KOI 

78 

1?4 

0.0 

0.0 

K 0? 

78 

1*1 

0.0 

0.0 

KOI 

78 

1?6 

1.0 

0.0 

K 02 

78 

14? 

0.0 

0.0 

KOI 

78 

1 26 

?4.9 

1.0 

KO? 

78 

143 

0.0 

0.0 

KOI 

78 

1?7 

2.0 

0.1 

KO? 

78 

144 

0.0 

0.0 

KOI 

78 

131 

0.0 

0.0 

KO? 

78 

1*5 

0.0 

0.0 

KOI 

78 

1 3? 

0.0 

0.0 

KO? 

78 

146 

0.0 

0.0 

KOI 

78 

133 

0.0 

0.0 

K 02 

78 

1*7 

0.0 

0.0 

KOI 

78 

1 3* 

0.0 

0.0 

KO? 

78 

153 

0.6 

0.0 

KOI 

78 

1 35 

0.0 

0.0 

KO? 

78 

154 

0.0 

0.0 

KOI 

78 

1 38 

0.0 

0.0 

K 02 

78 

165 

38.4 

1 .5 

KOI 

78 

137 

0.0 

0.0 

KO? 

78 

166 

0.0 

0.0 

KOI 

78 

1 38 

4.3 

0.2 

KO? 

78 

157 

33.0 

1 .3 

KOI 

78 

1 38 

0.0 

n.o 

K 02 

78 

168 

0.6 

0.0 

KOI 

78 

140 

0.0 

0.0 

K02 

78 

159 

0.0 

0.0 

KOI 

78 

141 

0.0 

0.0 

KO? 

78 

160 

0.0 

0.0 

KOI 

78 

*2 

1 . o 

0.0 

KO? 

M 

161 

0.0 

0.0 

KOI 

78 

143 

0.0 

0.0 

KO? 

1 8 

16? 

0.0 

0.0 

K 01 

78 

144 

1 .5 

0. 1 

KO? 

78 

163 

0.0 

0.0 

KOI 

78 

1*5 

4. 3 

0 . ? 

K 02 

78 

164 

0.0 

0.0 

KOI 

78 

146 

0.0 

0.0 

K02 

78 

166 

0.0 

0.0 

KOI 

78 

147 

0.0 

0.0 

KO? 

78 

166 

n.o 

0.0 

KOI 

78 

148 

14.2 

0.6 

KO? 

78 

167 

0.0 

0.0 

KOI 

78 

153 

0.0 

0.0 

K 02 

78 

168 

0.0 

0.0 

KOI 

78 

15* 

0.0 

0.0 

KO? 

78 

169 

0.0 

0.0 

KOI 

"*8 

155 

?3.9 

0.9 

KO? 

78 

170 

0.0 

0.0 

KOI 

78 

1 56 

0.0 

0.0 

KO? 

78 

171 

0.0 

0.0 

KOI 

78 

157 

10.2 

0.4 

KO? 

78 

172 

0.0 

n.o 

KOI 

78 

158 

0.0 

0.0 

KO? 

78 

173 

0.0 

0.0 

KOI 

78 

1 

0.0 

0.0 

KO? 

78 

174 

0.0 

0.0 

KOI 

78 

i63 

0.0 

0.0 

K02 

78 

176 

n.o 

0.0 

KOI 

78 

18* 

0.0 

0.0 

K 02 

78 

176 

0.0 

0.0 

KOI 

78 

1 65 

0.0 

0.0 

KO? 

78 

177 

0.0 

0.0 

KOI 

78 

1 66 

0.0 

0.0 

K 0? 

78 

178 

?.u 

0.1 

KOI 

78 

l 67 

0.0 

0.0 

K02 

78 

1 79 

6.1 

0.2 

KOI 

78 

168 

0.0 

0.0 

KO? 

78 

180 

0.0 

0.0 

KOI 

78 

169 

1.0 

0.0 

K02 

78 

18? 

0.3 

0.0 

KOI 

78 

170 

0.0 

0.0 

KO? 

78 

1 83 

0.0 

0.0 

KOI 

78 

171 

0.0 

0.0 

KO? 

78 

184 

0.0 

0.0 

KOI 

78 

17? 

0.3 

0.0 

KO? 

78 

185 

0.0 

0.0 

KOI 

78 

173 

0.0 

0.0 

K02 

78 

186 

0.0 

0.0 

KOI 

78 

17* 

0.0 

0.0 

KO? 

78 

187 

0.0 

0.0 

KOI 

78 

175 

1.0 

0.0 

KO? 

78 

188 

0.0 

0.0 

KOI 

78 

176 

0.0 

0.0 

KO? 

78 

189 

o.n 

0.0 

KOI 

78 

177 

0.0 

0.0 

KO? 

78 

190 

0.0 

0.0 

KOI 

78 

178 

9.7 

0.4 

KO? 

78 

191 

0.0 

0.0 

KOI 

78 

179 

0.0 

0.0 

KO? 

78 

192 

0.0 

0.0 

KOI 

78 

180 

0.0 

0.0 

K02 

78 

193 

0.0 

0.0 

KOI 

78 

18? 

0.0 

0.0 

KO? 

78 

194 

0.3 

0.0 

KOI 

78 

183 

0.0 

0.0 

KO? 

78 

196 

0.0 

0.0 

KOI 

78 

184 

0.0 

0.0 

KO? 

78 

196 

0.0 

0.0 

KOI 

78 

185 

0.0 

n.o 

k 02 

78 

197 

0.0 

0.0 

KOI 

78 

186 

0.0 

0.0 

K o? 

78 

198 

0.0 

n.o 

KOI 

78 

187 

0.0 

0.0 

KO? 

78 

199 

0.0 

o.n 

KOI 

78 

193 

0.0 

0 . 0 

KO? 

78 

POO 

n.o 

0.0 

KOI 

78 

194 

?.5 

0 . 1 

K 02 

78 

?01 

19.6 

0.8 

KOI 

78 

195 

0.0 

0.0 

K 02 

78 

20? 

3.3 

0. 1 

KOI 

78 

196 

0.0 

0.0 

K 02 

78 

?03 

4.3 

0.? 

KOI 

78 

197 

1 . 3 

0.0 

K 0? 

78 

?0* 

0.0 

0.0 

KOI 

78 

1 98 

0.0 

0.0 

KO? 

78 

?0S 

0.0 

n.o 

K 02 

78 

1?1 

16.0 

0.6 

KO? 

78 

? 06 

0.0 

0.0 

KO? 

78 

t?? 

6. 3 

0.2 

KO? 

78 

?07 

0.0 

0.0 

K 0? 

78 

1 ?3 

0.0 

0.0 

KO? 

78 

? 08 

0.0 

0.0 

KO? 

78 

12* 

0.0 

0.0 

KO? 

78 

209 

0.0 

0.0 

KO? 

78 

126 

0.0 

0.0 

KO? 

78 

210 

0.0 

0.0 

KO? 

78 

1 ?6 

?9.2 

1 . 1 

K02 

78 

?1 1 

0.0 

0.0 

K 0? 

78 

1 27 

1 • H 

0. 1 

K02 

78 

? 1 3 

0.0 

0.0 

KO? 

78 

1 ?8 

0.0 

0.0 

KO? 

78 

? 1 4 

1.0 

0.0 

KO? 

78 

1 ?9 

0 . 0 

0.0 

KO? 

78 

216 

3.0 

0.1 

K02 

78 

1 30 

0.0 

0.0 

K 02 

78 

216 

2.0 

o. i 

KO? 

78 

131 

0.0 

0.0 

KO? 

78 

? 1 7 

0.0 

0.0 

KO? 

78 

13? 

0.0 

0.0 

KO? 

78 

? 1 8 

0.0 

0.0 

K02 

78 

1 33 

0.0 

0.0 

KO? 

78 

? 1 9 

0.0 

0.0 

KO? 

78 

1 3* 

0.0 

0.0 

K 02 

78 

??o 

0.0 

0.0 

KO? 

78 

135 

0.0 

0.0 

K02 

78 

??1 

n.o 

0.0 

K 0? 

78 

1 36 

0.0 

0.0 

KO? 

70 

??2 

0.0 

0.0 

K 02 

78 

1 37 

0.0 

0.0 

KO? 

78 

??3 

0.0 

0.0 
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TABLE 18.- Continued 


Rain gage 
number 


Year 


Day 


Rainfall 


| In . 


*02 


78 


*02 

78 

* 02 

78 

*02 

78 

*0? 

78 

*02 

78 

*02 

78 

*02 

78 

*02 

78 

*02 

78 

*02 

78 

*02 

78 

*02 

78 

*02 

78 

*02 

78 

*02 

78 

*02 

78 

*02 

78 

*02 

*03 

78 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

73 

*03 

78 

*03 

78 

*03 

7« 

*03 

78 

*03 

7« 

*01 

78 

*03 

70 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

70 

*03 

78 

*03 

70 

*03 

78 

*03 

78 

*03 

78 

*03 

70 

*03 

78 

*03 

78 

*03 

70 

*03 

70 

*03 

78 

*03 

70 

*03 

78 

*0* 

70 

*03 

78 

*0 3 

70 

*03 

78 

*03 

70 

*03 

78 

*03 

78 

* 03 

70 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

78 

*03 

70 

*03 

78 

sh 

;s 

*03 

78 

*03 

78 


22* 

0.0 

0.0 

228 

0.0 

0.0 

220 

0.0 

0.0 

227 

0.0 

0.0 

228 

0.0 

0.0 

229 

0.0 

0.0 

230 

0.0 

0.0 

HI 

0.0 

0.0 

0.0 

0.0 

233 

0.0 

0.0 

23* 

0.0 

0.0 

235 

0.0 

0.0 

236 

0.0 

0.0 

237 

0.0 

0.0 

238 

1.8 

0.1 

239 

0.0 

0.0 

200 

0.0 

0.0 

2*1 

0.0 

0.0 

242 

0.0 

0.0 

121 

16.3 

0.6 

122 

0.1 

0.3 

123 

0.0 

0.0 

12* 

0.0 

0.0 

25 

0.0 

o.n 

126 

3*. 3 

1.3 

If 8 

2.3 

0.0 

0.1 

0.0 

129 

0.0 

0.0 

130 

0.0 

0.0 

131 

0.0 

0.0 

132 

0.8 

0.0 

133 

0.0 

0.0 

13* 

0.0 

0.0 

135 

0.0 

0.0 

136 

0.0 

0.0 

137 

0.0 

0.0 

118 

16.5 

0.6 

139 

0.0 

0.0 

1*0 

0.0 

0.0 

1*1 

0.0 

0.0 

1*2 

0.0 

0.0 

1*3 

0.0 

0.0 

1** 

0.0 

0.0 

1*5 

0.0 

0.0 

1*6 

0.0 

0.0 

1*7 

0.0 

0.0 

153 

0.5 

0.0 

15* 

0.0 

0.0 

155 

31.7 

1.2 

156 

0.0 

0.0 

150 

0.5 

0.0 

159 

0.0 

0.0 

160 

0.0 

0.0 

161 

0.0 

0.0 

162 

0.0 

0.0 

163 

0.0 

0.0 

16* 

0.0 

0.0 

165 

0.0 

0.0 

66 

0.0 

0.0 

167 

0.0 

0.0 

168 

0.0 

0.0 

169 

0.0 

0.0 

170 

0.0 

0.0 

171 

0.0 

0.0 

172 

0.0 

0.0 

173 

0.0 

0.0 

17* 

0.0 

0.0 

75 

0.0 

0.0 

76 

0.0 

0.0 

77 

0.0 

0.0 

78 

♦ .0 

0.2 

79 

2.3 

0.1 

80 

O.o 

0.0 

82 

0.5 

0.0 

03 

0.0 

0.0 

8 * 

0.0 

0.0 

85 

0.0 

0.0 

86 

0.0 

0.0 

187 

0.0 

0.0 


Rain gage 

Year 

Day 

Rainfall 

number 

mm 


*03 

78 

188 

0.0 

0.0 

*03 

70 

10 * 

o.u 

0.0 

*(13 

70 

190 

0.0 

0.0 

*03 

78 

191 

0.0 

O.o 

*03 

78 

192 

0.0 

0.0 

*03 

76 

193 

0.0 

0.0 

*03 

70 

19 * 

0.0 

0.0 

*03 

78 

19 S 

0.0 

0.0 

*03 

78 

196 

0.0 

0.0 

*03 

78 

197 

O.U 

0.0 

*03 

78 

198 

0.0 

0.0 

*03 

78 

199 

0.0 

0.0 

*03 

70 

200 

0.0 

0.0 

*03 

*03 

78 

78 

201 

203 

22.6 

9.9 

0.9 

0.4 

*03 

78 

2.6 

0.1 

*03 

78 

20 * 

0.0 

0.0 

* t '«3 

78 

208 

0.0 

0.0 

*03 

70 

20 6 

0.0 

0.0 

*ni 

70 

207 

0.0 

O.o 

*03 

78 

200 

0.0 

0.0 

*03 

78 

209 

0.0 

0.0 

*03 

78 

210 

0.0 

0.0 

*03 

70 

211 

0.8 

0.0 

*03 

78 

213 

6.0 

n .2 

*03 

70 

21 * 

1.6 

0.1 

*03 

70 

216 

2.0 

0.1 

*03 

70 

216 

0.0 

O.o 

*03 

78 

217 

0.0 

0.0 

*03 

70 

210 

0.0 

0.0 

*03 

78 

219 

0.0 

0.0 

*03 

70 

220 

o.u 

0.0 

*0 3 

70 

221 

0.0 

0.0 

*03 

70 

222 

0.0 

0.0 

*03 

70 

223 

0.0 

o.n 

*03 

70 

22 * 

0.0 

0.0 

*03 

78 

225 

0.0 

0.0 

*03 

70 

23 * 

0.0 

O.o 

*03 

70 

235 

0.0 

0.0 

*03 

78 

236 

O.o 

0.0 

* 03 

70 

237 

0.3 

o.o 

*03 

70 

230 

2.0 

0.1 

*03 

70 

239 

0.0 

O.U 

*03 

78 

2*0 

0.0 

0.0 

*03 

70 

24 1 

0 • G 

0.0 

*03 

70 

2*2 

0.0 

0.0 

* 0 * 

70 

121 

l*.o 

0.5 

* 0 * 

70 

122 

9.7 

n .4 

* 0 * 

70 

123 

0.0 

0.0 

* 0 * 

70 

18 

0.0 

0.0 

* 0 * 

70 

0.3 

0.0 

* 0 * 

70 

126 

25.7 

1.0 

* 0 * 

70 

127 

0.0 

0.0 

* 0 * 

70 

120 

0.0 

0.0 

* 0 * 

70 

129 

0.0 

0.0 

* 0 * 

70 

130 

0.0 

0.0 

* 0 * 

70 

131 

0.0 

0.0 

* Oi » 

70 

na 

0.3 

0.0 

* o * 

70 

133 

0.0 

0.0 

* 0 * 

70 

1 7 * 

0.0 

0.0 

* o * 

70 

1 35 

0.0 

0.0 

* 0 * 

70 

136 

o.o 

0.0 

* 0 * 

70 

1 37 

0.0 

n.o 

* 0 * 

70 

1 30 

10.7 

0 .* 

* o * 

70 

l 39 

o. c 

0.0 

* 0 * 

78 

1*0 

0.0 

0.0 

* 0 * 

70 

1 * 1 

0.0 

0.0 

* 0 * 

70 

1*2 

0.0 

0.0 

* 0 * 

78 

1*3 

0.0 

o.n 

* 0 * 

70 

1 ** 

0.0 

0.0 

* 0 * 

70 

1*5 

0.0 

0.0 

K 0 * 

78 

1*6 

0.0 

0.0 

* 0 * 

78 

1*7 

0.0 

0.0 

* 0 * 

70 

153 

1.3 

0.0 

* 0 * 

78 

16 * 

0.0 

0.0 

* 0 * 

70 

1 55 

* 3.2 

1.7 

* 0 * 

70 

156 

0.0 

0.0 

* 0 * 

78 

150 

0.0 

0.0 

* 0 * 

78 

159 

0.0 

0.0 
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TABLE 18.- Continued 


Rain gaga 
number 


K 04 
*04 

* 04 

* 04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 

* 04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 

* 04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
* 0 * 
*04 
*04 
*04 

* 04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 

* 04 

* 04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 

* 04 
*04 
*04 
*04 
*04 

* 04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
*04 
K 04 
*08 
*os 
*05 
*05 
*05 
*05 


Year 


78 

75 

78 

75 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

7 « 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 


Day 


1*0 

u 

*3 

64 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 
82 

83 

84 

85 
186 
187 

1 8F. 

189 

190 

191 

192 
191 

194 

195 

196 

197 
206 

207 

208 

209 

210 
211 

213 

214 

215 

216 
21 7 
218 

219 

220 
221 
222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

2 32 

233 

234 

235 

236 

237 

238 

239 

240 

241 
24 2 
121 

m 

124 

111 


Rainfall 


0.0 

0.0 

0.0 

n. o 

o. o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

n. o 

o. o 
o.o 
o.o 
o.o 
0.0 
0.0 
3.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
n.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 

9.0 

1.0 
1.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
n.o 
0.0 

24.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.8 
0.0 
0.0 
0.0 
0.0 

20.1 
9.7 
0.0 
0.0 
0.3 

41.4 


In. 

0.0 

n.o 

0.0 

0.0 

0.0 

0.0 

0.0 

n.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

n.o 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

n.o 

0.0 

n.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

n.o 

0.0 

0.0 

0.0 

0.8 

0.4 

0.0 

0.0 

0.0 

1.6 


Rain gage 
number 

Year 

Day 

Rainfall 

urn 

In. 

*08 

78 

127 

5.8 

0.2 

*05 

78 

128 

0.0 

0.0 

*05 

78 

129 

0.0 

0.0 

*05 

78 

130 

0.0 

0.0 

*05 

78 

131 

0.0 

0.0 

*05 

78 

i5| 

0.5 

0.0 

*05 

78 

133 

0.0 

0.0 

*05 

78 

134 

0.0 

0.0 

*05 

78 

138 

0.0 

0.0 

*05 

78 

136 

0.0 

0.0 

*05 

78 

137 

0.0 

0.0 

*05 

78 

138 

17.0 

n .7 

*05 

78 

139 

0.0 

0.0 

*05 

78 

140 

n.o 

0.0 

*05 

78 

141 

0.0 

c.o 

*05 

78 

142 

0.0 

0.0 

*05 

78 

143 

0.0 

0.0 

*05 

78 

144 

0.0 

n.o 

*05 

78 

145 

0.0 

0.0 

*05 

78 

146 

0.0 

n.o 

*05 

78 

147 

0.0 

0.0 

*05 

78 

153 

0.8 

0.0 

*05 

78 

154 

3.6 

0.1 

*05 

78 

155 

53.8 

2.1 

*05 

78 

186 

0.8 

0.0 

*05 

78 

157 

22.6 

0.9 

*08 

78 

158 

1.3 

0.0 

*05 

78 

159 

0.0 

0.0 

*08 

78 

160 

0.0 

0.0 

*05 

78 

161 

0.0 

0.0 

*05 

78 

162 

0.0 

0.0 

*05 

78 

163 

0.0 

0.0 

*05 

78 

164 

0.0 

0.0 

*05 

78 

165 

0.0 

O.o 

*05 

78 

166 

0.0 

0.0 

*05 

78 

167 

0.0 

0.0 

*05 

78 

168 

0.0 

0.0 

*05 

78 

169 

1.3 

n.o 

*05 

78 

170 

0.0 

0.0 

*08 

78 

171 

2.8 

0.1 

*08 

78 

1 72 

0.0 

0.0 

*05 

78 

173 

0.0 

0.0 

*05 

78 

174 

0.0 

0.0 

*05 

78 

175 

0.0 

0.0 

*05 

78 

176 

0.0 

0.0 

*05 

78 

177 

0.0 

0.0 

*05 

78 

178 

8.1 

0.3 

*05 

78 

179 

0.3 

0.0 

*05 

78 

1 80 

0.0 

0.0 

*05 

78 

182 

0.3 

0.0 

*05 

78 

183 

0.0 

O.o 

*05 

78 

184 

0.0 

0.0 

*05 

78 

185 

0.0 

0.0 

*05 

78 

186 

0.0 

0.0 

*05 

78 

187 

0.0 

0,0 

*05 

78 

188 

0.0 

0.0 

*05 

78 

189 

0.0 

0.0 

*05 

78 

190 

0.0 

0.0 

*05 

78 

191 

0.0 

0.0 

*05 

78 

192 

0.0 

0.0 

*05 

78 

193 

1.3 

O.o 

*05 

78 

194 

0.0 

n.o 

*05 

78 

198 

0.0 

0.0 

*05 

78 

196 

0.0 

0.0 

*08 

78 

197 

0.0 

0.0 

*08 

78 

198 

0.0 

o.o 

*05 

78 

199 

0.0 

0.0 

*05 

78 

200 

0.0 

0.0 

*08 

78 

201 

20.3 

0.8 

*08 

78 

202 

10.4 

0.4 

*05 

78 

203 

5.8 

0.2 

« 05 

78 

204 

2.0 

0.1 

*05 

78 

205 

1.3 

0.0 

*05 

78 

206 

0.0 

0.0 

*05 

78 

207 

0.0 

0.0 

*05 

78 

208 

0.0 

0.0 

*05 

78 

209 

0.0 

0.0 

*05 

78 

210 

0.0 

0.0 

*05 

78 

211 

3.0 

0.1 
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TABLE 18.- Continued. 


Rain gaga 
number 


Yaar 


Day 


Rainfall 


In. 


Rain gaga 

number 


Year 


Day 


Rainfall 


In. 


K05 

78 

213 

* 

9.0 

j. .1 

0.3 

■ 

KOS 

» « 
78 

175 

o.u 

0.0 

K05 

78 

2 

8 

1.8 

0.1 

KOS 

78 

76 

0.0 

0.0 

K05 

78 

2 

5 

1.5 

0.1 

KOS 

78 

77 

0.0 

0.0 

KOS 

78 

2 

6 

0.0 

0.0 

KOS 

78 

78 

*.3 

0.2 

KO*> 

78 

? 

7 

0.0 

0.0 

KOS 

78 

,79 

0.0 

0.0 

KOS 

78 


8 

0.0 

0.0 

K 06 

78 

80 

0.0 

0.0 

K 05 

IS 


9 

0.0 

0.0 

KOS 

78 

82 

0.0 

0.0 

K OS 

78 

22 

0 

0.0 

0.0 

KOS 

78 

83 

0.0 

0.0 

KOS 

78 

221 

0.0 

0.0 

KOS 

78 

8* 

0.0 

0.0 

KOS 

78 

222 

0.0 

0.0 

KOS 

78 

85 

0.0 

0.0 

K OS 

78 

223 

0.0 

0.0 

KOS 

78 

86 

0.0 

0.0 

K 05 

78 

22* 

0.0 

0.0 

KOS 

78 

87 

0.3 

0.0 

K OS 

78 

225 

0.0 

0.0 

K 06 

78 

188 

0.0 

0 .. 0 

KOS 

78 

226 

0.0 

0.0 

KOS 

78 

189 

0.0 

0.0 

K OS 

78 

22 7 

13.2 

0.5 

KOS 

78 

190 

0.0 

0.0 

KOS 

78 

228 

0.0 

0.0 

K 06 

78 

91 

0.0 

0.0 

K 05 

78 

22*7 

0.0 

0.0 

KOS 

78 

92 

0.0 

0.0 

KOS 

78 

230 

0.0 

0.0 

KOS 

78 

193 

0.0 

0.0 

KOS 

78 

231 

0.0 

0.0 

K 06 

78 

9* 

0.0 

0.0 

kOs 

78 

232 

0.0 

0.0 

KOS 

78 

195 

0.0 

0.0 

K OS 

78 

233 

0.0 

0.0 

KOS 

78 

96 

0.0 

0.0 

K05 

78 

238 

0.0 

0.0 

KOS 

78 

197 

0.0 

0.0 

K OS 

78 

235 

0.0 

0.0 

KOS 

7H 

98 

o.o 

0.0 

K OS 

78 

236 

0.0 

0.0 

KOS 

78 

99 

0.0 

0.0 

KOS 

78 

23 7 

0.3 

0.0 

KOS 

78 

>00 

0.0 

0.0 

K OS 

78 

238 

3.3 

0.1 

KOS 

78 201 

18.3 

0.7 

K 05 

78 

239 

0.0 

0.0 

KOS 

78 202 

8.1 

0.3 

K 05 

78 

280 

0.0 

0.0 

KOS 

78 203 

S . 3 

0.2 

KOS 

78 

28 1 

0.0 

0.0 

KOS 

78 ?0* 

0.0 

0.0 

K 05 

78 

282 

0.5 

0.0 

KOS 

78 205 

0.0 

0.0 

K 06 

78 

121 

15.7 

o.s 

K 06 

78 206 

0.0 

0.0 

KOS 

78 

122 

7.8 

0.3 

KOS 

78 207 

0.0 

0.0 

KOS 

78 

123 

0.0 

0.0 

KOS 

78 208 

0.0 

0.0 

KOS 

78 

128 

0.0 

0.0 

KOS 

78 209 

0.0 

0.0 

KOS 

78 

12 

5 

0.3 

0.0 

KOS 

78 

no 

0.0 

0.0 

K 06 

78 

12 

6 

26.7 

1.0 

KOS 

78 

HI 

1 .6 

0.1 

KOS 

78 

127 

0.0 

0.0 

KOS 

78 213 

13.0 

0.5 

KOS 

78 

128 

0.0 

0.0 

KOS 

78 21* 

0.8 

0.0 

KOS 

78 

2 

9 

0.0 

0.0 

K 06 

76 215 

0.0 

0.0 

KOS 

78 

13 

0 

0.0 

0.0 

KOS 

78 ?js 

0.0 

0.0 

K OS 

78 

1 J 

1 

0.0 

0.0 

KOS 

78 217 

0.0 

0.0 

KOS 

78 

132 

0.8 

0.0 

KOS 

78 

>18 

0.0 

0.0 

KOS 

78 

1 33 

0.0 

0.0 

KOS 

78 

>19 

0.0 

0.0 

K06 

78 

138 

0.0 

0.0 

KOS 

78 220 

0.0 

0.0 

KOS 

78 

135 

0.0 

0.0 

KOS 

78 221 

0.0 

0.0 

KOS 

78 

13 

6 

0.0 

0.0 

KOS 

78 222 

0.0 

0.0 

KOS 

78. 

13 

7 

0.0 

0.0 

KOS 

78 223 

0.0 

0.0 

KOS 

78 

1 38 

11.8 

0.* 

KOS 

78 22* 

0.0 

0.0 

KOS 

78 

119 

0.0 

0.0 

KOS 

78 225 

0.0 

0.0 

KOS 

78 

1*0 

0.0 

0.0 

KOS 

78 235 

0.0 

0.0 

KOS 

78 

1*1 

0.0 

0.0 

KOS 

78 236 

0.0 

0.0 

KOS 

78 

1*2 

0.0 

0.0 

KOS 

78 237 

0.5 

0.0 

KQS 

78 

18 3 

0.0 

0.0 

KOS 

78 238 

0.5 

0.0 

K 06 

78 

1*8 

0.0 

0.0 

KOS 

78 239 

0.0 

0.0 

KOS 

78 

1*5 

0.0 

0.0 

KOS 

78 2*0 

0.0 

0.0 

KOS 

78 

1*6 

0.0 

0.0 

KOS 

78 

>*1 

0.1 

0.0 

KOS 

78 

1*7 

0.0 

0.0 

KOS 

78 2*2 

0.0 

0.0 

KOS 

78 

5 

3 

1 .5 

0.1 

K 0 7 

78 

121 

17.3 

0.7 

KOS 

78 

5 

8 

0.3 

0.0 

K 0 7 

78 

22 

5.8 

0.2 

KOS 

78 

15 

5 

81.9 

1 .6 

K 0 7 

78 

23 

0.0 

0.0 

KOS 

78 

156 

0.0 

n.o 

K 0 7 

78 

2* 

0.0 

0.0 

KOS 

78 

157 

19. a 

0.8 

K 0 7 

78 

125 

0 . 1 

0.0 

KOS 

78 

158 

0.0 

0.0 

K 0 7 

78 

26 

26. 2 

1.0 

KOS 

78 

159 

0.0 

0.0 

K 0 7 

78 

27 

0.3 

O.o 

KOS 

78 

ISO 

0.0 

0.0 

K07 

78 

28 

0.0 

0.0 

KOS 

78 

161 

0.0 

0.0 

K 0 7 

78 

29 

0.0 

0.0 

KOS 

78 

IS 

l 

0.0 

0.0 

K 0 7 

78 

30 

0.0 

0.0 

KOS 

78 

IS 


0.0 

O.o 

K07 

78 


0.0 

0.0 

KOS 

78 

IS 

* 

0.0 

0.0 

K 0 7 

78 

32 

0.0 

0.0 

KOS 

78 

IS 

5 

0.0 

0.0 

K 0 7 

78 

33 

0.0 

0.0 

KOS 

78 

| S ( 

b 

0.0 

0.0 

K 0 7 

78 

3* 

0.0 

0.0 

K06 

78 

IS 

f 

0.0 

0.0 

K 0 7 

78 

35 

0.0 

0.0 

KOS 

78 

IS 

9 

0.0 

0.0 

K 0 7 

78 

36 

0.0 

0.0 

«os 

78 

|6< 

9 

0.0 

0.0 

K 0 7 

78 

37 

0.0 

0.0 


78 

1 7 

) 

0.0 

0.0 

K 0 7 

78 

38 

1 3.0 

0.5 

KOS 

78 

7 

i 

0.0 

0.0 

K 0 7 

78 

39 

0.0 

0.0 


78 

7, 

t 

0.0 

0.0 

K 0 7 

78 

*0 

0.0 

0.0 

Hu6 

78 

73 

0.0 

0.0 

K 0 7 

78 

*1 

0.0 

0.0 

KOS 

78 

78 

0.0 

0.0 

K07 

78 

*2 

0.0 

0.0 


41 




TABLE 18.- Continued 


Rain gaga 
n unbar 


I Tear I 


Day 


Rainfall 
mn I In. 


K 07 

78 

43 

0.0 

0.0 

K 0 7 

78 

44 

0.0 

0.0 

K 07 

78 

45 

0.0 

0.0 

K07 

78 

46 

0.0 

0.0 

K 07 

78 

47 

0.0 

0.0 

K 07 

78 

S3 

i.3 

0.0 

K 07 

78 

54 

*•3 

0.2 

K07 

78 

55 


1.2 

K07 

78 

56 

0.0 

0.0 

K 07 

78 

57 

34.3 

1.3 

K 07 

78 

58 

0.3 

0.0 

K07 

78 

[59 

0.0 

0.0 

K 07 

78 

160 

0.0 

o.O 

K 07 

78 

161 

0.0 

0.0 

K 07 

78 

162 

0.0 

0.0 

K07 

78 

63 

0.0 

0.0 

K07 

7" 164 

0.0 

0.0 

K 07 

78 165 

0.0 

0.0 

K 07 

78 

66 

0.0 

0.0 

K 07 

78 

67 

0.0 

0.0 

K 07 

78 

68 

0.0 

0.0 

K 07 

78 

69 

O.B 

0.0 

K 07 
K07 



0.0 

4.6 

0.0 

0.2 

K 07 

78 

72 

0.0 

0.0 

K 07 

78 

73 

0.0 

0.0 

K 07 

78 

74 

0.0 

0.0 

K 07 

78 

75 

0.0 

0.0 

K 07 

78 

176 

0.0 

0.0 

K 07 

78 

l 77 

*1 A 

0.0 
a i 

0.0 
r\ _ *1 


K 07 

K 07 

K07 

K07 

K07 

K 07 

K 07 

K 07 

K 07 

K 07 

K 07 

K 0 7 

K 07 

K07 

K 07 

K 07 

K 07 

K 07 

K 07 

K 0 7 

K07 

K 07 

K 07 

K07 

K07 

K 0 7 

K07 

K07 

K07 

K07 

K07 

K07 

K07 

K 07 

K 07 

K07 

K07 

K07 

K07 

K07 

K 07 

K07 

K07 

*07 

K0 7 

007 

007 

007 

007 


0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

1.5 

n. o 

o. o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

0. 0 
0.0 
0.0 
0.0 
9.7 

10.7 

12 .? 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1. B 

12.0 

1.0 

0.3 

0.0 

0.8 

0.0 

0.0 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

o.s 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

o.s 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Rain gage 

a 

— 

Haw 

Rainfall j 

number 

L 


"" | 

In. | 

K07 

78 

231 

0.0 

0.0 

KO 7 

7 P 

m 

0.0 

0.0 

K 07 

78 

0.0 

0.0 

K07 

7P 

234 

0.0 

0.0 

KO 7 

78 

235 

0.0 

0.0 

K 07 

7P 

2 

*36 

0.0 

0.0 

K 0 7 

78 

\ 

•37 

0.5 

0.0 

K07 

78 

* 

•38 

1.8 

0.1 

K07 

78 

239 

0.0 

0.0 

K07 

78 

2 

>40 

0.0 

0 . 0 

K 0 7 

78 

2 

>41 

0.0 

0.0 

K 0 7 
KOP 

78 

78 

i 


0.3 

18.5 

0.0 

0.7 

K 0 8 

78 

: 

2? 

7.1 

0.3 

K 08 

78 

; 

23 

0.0 

0.0 

K 0 8 

78 


24 

0.0 

0.0 

KOP 

78 

! 

25 

0.0 

0.0 

KOP 

78 


26 

29.0 

1.1 

KOP 

78 


27 

0.3 

0.0 

KOP 

78 

; 

28 

0.0 

n.o 

K0« 

7B 


29 

0.0 

0.0 

KOP 

78 


30 

0.0 

0 . 0 

KOP 

78 


31 

0.0 

0.0 

Koe 

78 


3? 

0.0 

0.0 

KOfi 

7P 

: 

33 

0.0 

0.0 

KOP 

78 


34 

0.0 

0.0 

K0« 

78 


35 

0.0 

0.0 

KOP 

78 


36 

0.0 

0.0 

KOP 

7P 


37 

0.0 

0.0 

KOP 

7 P 


38 

13.2 

0.5 

KOP 

7P 


39 

0.0 

0.0 

KOP 

78 


40 

0.0 

0.0 

KOP 

78 


41 

0.0 

0.0 

KOP 

78 

: 

4? 

0.0 

0.0 

KOP 

78 


43 

0.0 

0.0 

KOP 

78 


44 

0.0 

0.0 

KOP 

78 

! 

45 

0.0 

0.0 

KOP 

78 


46 

0.0 

0.0 

KOP 

78 


47 

n.o 

0.0 

KOP 

78 


53 

0.5 

0.0 

KOP 

78 


54 

0.8 

0.0 

KOP 

78 

: 

55 

85.1 

3.3 

KOP 

78 


56 

0.0 

n.o 

KOP 

78 


60 

0.0 

0.0 

KOP 

78 

: 

61 

0.0 

0.0 

KOP 

78 


6? 

0.0 

0.0 

KOP 

78 


63 

0.0 

0.0 

KOP 

7P 


64 

0.0 

n.o 

KOP 

78 


65 

0.0 

0.0 

KOP 

78 

166 

0.0 

0.0 

KOP 

78 

167 

0.0 

0.0 

KOP 

78 

168 

0.0 

n.o 

KOP 

78 

169 

0.8 

0.0 

KOP 

78 

170 

n.o 

o.O 

KOP 

78 

171 

5.3 

0.2 

KOP 

78 


,7? 

0.0 

n.o 

KOP 

78 


73 

0.0 

0.0 

KOP 

78 

174 

n.o 

0.0 

KOP 

78 

1 75 

(l.O 

n.o 

KOP 

78 

176 

0.0 

0.0 

KOP 

78 

177 

0.0 

0.0 

KOP 

78 

178 

6.6 

0.3 

KOP 

78 

179 

3.0 

0.1 

KOP 

78 

180 

n.o 

0 . 0 

K0« 

78 

IP? 

0.0 

n.o 

KOP 

78 

1«3 

0.0 

0.0 

KOP 

78 


i84 

0.0 

n.o 

KOP 

78 


PS 

0.0 

0.0 

KOP 

78 


,86 

0.0 

0.0 

KOP 

78 


187 

0.0 

0.0 

KOP 

78 


188 

0.0 

0.0 

KOP 

78 


[89 

0.0 

0.0 

KOP 

78 


[90 

0.0 

0.0 

KOP 

78 


91 

0.0 

0.0 

KOP 

78 


[9? 

0.0 

0.0 

KOP 

78 


[93 

0.0 

0.0 

KOP 

78 


l 94 

0.0 

0.0 

KOP 

78 


[95 

0.0 

0.0 

K08 

78 


196 

0.0 

0.0 
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TABLE 18.- Continued 


Rain gaga 

VMf 


Rainfall 

n unbar 



am | In. 


KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOft 

KOA 

KOft 

K 09 

K 09 

K 09 

K 09 

K 09 

KQ9 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 

K 09 
K 09 
K 09 
K 09 
K 09 


I St 
111 


0.? 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Rain gaga 

... 

Day 

Rainfall 

numbar 

m 

In. 

K 09 

7 ft 

166 

0.0 

0.0 

K 09 

78 

167 

0.0 

0.0 

K 09 

78 

1 6 fl 

0.0 

0.0 

K 09 

78 

169 

1 • 3 

0.0 

K 09 

78 

170 

0.0 

0.0 

K 09 

7 ft 

171 

5.6 

0.? 

K 09 
K 09 

7 ft 

7 ft 

It! 

0.0 

0.0 

0.0 

0.0 

K 09 

7 fl 

17* 

0.0 

0.0 

K 09 

78 

175 

0.0 

0.0 

K 09 

7 ft 

176 

0.0 

0.0 

K 09 

7 ft 

177 

0.0 

0.0 

K 09 

7 ft 

178 

9.7 


K 09 

7 ft 

179 

1.3 

0.0 

K 09 

7 fl 

IftO 

0.0 

0.0 

K 09 

7 fl 

18? 

0.3 

0.0 

K 09 

70 

1 ft ? 

0.0 

0.0 

K 09 

7 ft 

18* 

0.3 

0.0 

K 09 

7 ft 

185 

0.0 

0.0 

K 09 

7 ft 

186 

0.0 

0.0 

K 09 

7 ft 

187 

0.0 

0.0 

K 09 

7 ft 

188 

0.0 

0.0 

K 09 

7 ft 

189 

0.0 

0.0 

K 09 

7 ft 

190 

0.0 

0.0 

K 09 

7 ft 

191 

0.0 

0.0 

K 09 
K 09 

7 ft 
7 ft 

19? 

19? 

0.0 

0.0 

0.0 

0.0 

K 09 

7 ft 

19* 

0.0 

0.0 

K 09 

7 ft 

196 

0.0 

0.0 

K 09 

78 

196 

0.0 

0.0 

K 09 

7 ft 

197 

0.0 

0.0 

K 09 

7 ft 

19 ft 

0,0 

0.0 

K 09 

7 ft 

199 

0.0 

0.0 

K 09 

7« 

?00 

0.0 

0.0 

K 09 

78 

?01 

17.3 

0.7 

K 09 

7 ft 

?o? 

7.6 

n .3 

K 09 

r« 

20 3 

5.3 

0.2 

K 09 

7 ft 

? 0 * 

0.0 

0.0 

K 09 

7 ft 

?ns 

0.0 

0.0 

K 09 

7 ft 

?06 

0.0 

0.0 

K 09 

7 ft 

207 

0.0 

o.o 

K 09 

7 ft 

?Ofl 

0.0 

0.0 

K 09 

78 

? 09 

0.0 

0.0 

K 09 

7 ft 

?10 

0.0 

0.0 

K 09 

7 ft 

?11 

1.3 

0.0 

K 09 

7 ft 

? 1 3 

0.0 

0 . 0 

H 09 

78 

?1* 

2.8 

0.1 

K 09 

7 H 

215 

1.3 

0.0 

K 09 

78 

?16 

0.3 

G.O 

K 09 

7 ft 

?}7 

0.0 

0.0 

K 09 

7 ft 

? ft 

0.0 

0.0 

K 09 

78 

? i 9 

0.0 

0.0 

K 09 

7 ft 

??0 

0.0 

0.0 

K 09 

7 ft 

??1 

0.0 

0.0 

K 09 

7 ft 

??? 

0.0 

0.0 

K 09 

78 

??3 

0.0 

0.0 

K 09 

7 ft 

??* 

0.0 

0.0 

K 09 

7 ft 

??S 

0.0 

0.0 

K 09 

7 ft 

??6 

0.0 

0.0 

K 09 

78 

??7 

1 ft. B 

0.7 

K 09 

7 H 

??ft 

0.0 

o.o 

K 09 

78 

??9 

0.0 

0.0 

K 09 

7 ft 

?30 

0.0 

0.0 

K 09 

7 ft 

?3 1 

0.0 

0.0 

K 09 

7 H 

?32 

0.0 

0.0 

K 0 9 

78 

233 

0.0 

0.0 

K 09 

7 ft 

?3* 

0.0 

0.0 

K 09 

78 

235 

o.o 

0.0 

K 09 

7 ft 

236 

0.0 

0.0 

K 09 

7 ft 

? 37 

0.0 

0.0 

K 09 

7 ft 

238 

7.* 

0.3 

K 09 

7 ft 

239 

0.0 

0.0 

K 09 

7 R 

2*0 

0.0 

0.0 

K 09 

78 

2*1 

0.0 

0.0 

K 09 

78 

2*2 

0.0 

0.0 

K 10 

7 ft 

121 

1 7 .J 

0.7 

K 10 

7 ft 

1?? 

5.6 

r 1 

K JO 

78 

123 

0.0 

0.0 

KtO 

7 ft 

1?* 

0.0 

0.0 
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TABLE 13.- Continued 


Rain gaga 
nuabtr 


Ytar 


Day 


Rainfall 
mu I In. 


Rain gaga 
nunbar 


Yaar 


Day 


Rainfall 



MO 
MO 
K 0 
K 0 
K 0 
K 0 
K 0 
MO 
K 0 

k n 

K 0 

k{o 
MO 
Kin 
Kin 
Kin 
K i o 
Kin 
Kin 
k i o 
Kin 


k i n 

o 

p 

n 


K 
K 
K 
MO 
k i n 
MO 
Kin 
Kin 
Kin 


k i n 
kip 
ip 
10 


K 
K 

k l n 
k j n 
K 10 
k l n 

K 
K 
K 
K 
K 
K 

K 1 0 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 


10 
10 
10 
: f o 
iin 
10 


n 

IP 

o 

IS 

IS 

IS 

10 

10 

0 

0 

0 

0 

0 

0 


K 10 


K 1 0 
K 10 
K 1 0 


7a 

1 

?6 

?7.4 

1.1 

Kin 

78 

?16 

0.0 

0.0 

7a 


?7 

O.S 

0.0 

K 

0 

78 


0.0 

0.0 

78 


?8 

0.0 

0.0 

K 

0 

78 

>18 

0.0 

0.0 

78 


?9 

0.0 

0.0 

K 

0 

78 

?l 9 

0.0 

0.0 

78 


34 

0.0 

0.0 

K 

0 

78 

?>o 

0.0 

0.0 

78 


IS 

0.0 

0.0 

K 

n 

78 


0.0 

0.0 

78 


36 

0.0 

0.0 

K 

0 

78 


O.U 

o.o 

78 


37 

0.9 

0.0 

K 

n 

78 


0.0 

0.0 

78 


38 

16.3 

0.6 

K 

0 

78 

|?4 

0.0 

0.0 

78 


39 

0.0 

0.0 

K 

p 

78 


0.0 

0.0 

78 


40 

0.0 

0.0 

K 

o 

76 


0.0 

0.0 

78 


41 

0.0 

o.o 

K 

0 

78 

> J 7 

19.3 

0.0 

78 


4? 

0.0 

0.0 

K 

n 

78 

??8 

0.0 

0.0 

78 

io 

0.0 

0.0 

K 

o 

78 

>?9 

n.n 

n.o 

78 

1** 

0.0 

0.0 

K 

0 

78 

>30 

0.0 

0.0 

78 

14% 

0.0 

0.0 

K 

0 

78 

>31 

0.0 

n.o 

78 

146 

0.0 

0.0 

K 

0 

78 

m 

0.0 

0.0 

78 

147 

O.S 

0.0 

Kin 

78 

■V 

n.n 

n.o 

78 

1SJ 

?.8 

0.1 

* 

n 

78 

>3* 

o.n 

0.0 

78 

1 

S4 

1 .8 

0.1 

K 

0 

78 

>3s 

n.o 

0.0 

78 

1 

SS 

47.8 

1 .9 

K 

0 

78 

>36 

0.0 

n.o 

78 

1S6 

0.0 

n.o 

K 1 0 

78 

>37 

0.3 

U.O 

78 

1ST 

SO. 8 

Z *.0 

Kin 

78 

>38 

3.3 

0.1 

78 

1S8 

n.o 

O.o 

K 1 0 

78 

>39 

0.0 

0.0 

78 

ISO 

n.o 

0.0 

MO 

78 

k 40 

n.o 

o.o 

78 

160 

0.0 

0.0 

K 

n 

78 ?*1 

0.0 

0.0 

78 

161 

0.0 

n.o 

M 

n 

78 ?*? 

0.0 

n.o 

78 

161 

n.o 

o.o 

M 


78 

?1 

16.3 

0.6 

78 

163 

0.0 

0.0 

K 1 


78 

?? 

S.3 

0.? 

78 

164 

0.0 

0.0 

Kl 


78 1 ?3 

0.0 

n.o 

78 

16S 

0.0 

0.0 

M 


78 

?4 

0.0 

0.0 

78 


66 

0.0 

0.0 

K 1 


78 

?6 

?6 .2 

1.0 

78 


67 

0.0 

0.0 

M 


78 

?7 

0.0 

0.0 

78 

168 

0.0 

■ 0.0 

k j 


78 

?8 

0.0 

0.0 

78 

169 


0.0 

K 1 


78 

?9 

0.0 

0.0 

78 

170 

n.o 

0.0 

K 1 


78 

30 

0.0 

o.o 

78 

171 

0.8 

0.0 

M 


78 

31 

0.0 

0.0 

78 

1 

7? 

0.0 

0.0 

K 1 


78 

3? 

o.n 

0.0 

78 


73 

0.0 

0.0 

K l 


78 

33 

0.0 

0.0 

78 

174 

0.0 

0.0 

51 


78 

34 

0.0 

0.0 

78 

1 7S 

0.0 

0.0 

Kl 


78 

3S 

0.0 

0.0 

78 

176 

U.O 

0.0 

Kl 


78 

36 

0.0 

o.o 

78 

177 

0.0 

0.0 

m 


78 

37 

O.P 

0.0 

78 

178 

1 3.0 

O.S 

Kl 


78 

38 

9.1 

0.* 

78 

1 79 

0.0 

0.0 

m 


78 

41 

0.0 

0.0 

78 

180 

n.o 

0.0 

Kl 


78 

4? 

n.o 

0.0 

78 

18? 

0.0 

0.0 

Kl 


78 

4 1 

0.0 

0.0 

78 

»81 

n.o 

0.0 

Kl 

l 

78 

4* 

l.« 

0.1 

78 

16* 

0.0 

0.0 

Kl 

1 

78 

*6 

P.0 

0.0 

78 

18S 

n.o 

n.o 

Kl 

l 

78 

*4 

0.0 

0.0 

78 

186 

0.0 

n.o 

Kl 

i 

78 

*7 

n.o 

n.o 

78 

187 

n.o 

o.n 

m 

1 

78 

*3 

/>.0 

0.1 

78 

188 

0.0 

0.0 

M 

i 

78 

S4 

n.3 

n.o 

78 

189 

n.o 

0.0 

Kl 

1 

78 1SS 

43.9 

1.7 

78 

190 

0.0 

0.0 

K 1 1 

78 1 S6 

0.0 

0.0 

78 

191 

n.o 

n.o 

Kl 

l 

78 I S7 

??. 1 

0.9 

78 

19? 

n.o 

n.o 

K 1 1 

78 

S8 

O.S 

0.0 

78 

193 

0.0 

0.0 

Kl 

l 

78 

S9 

n.o 

0.0 

78 

19* 

0.0 

o.o 

Kl 

i 

78 

40 

0.0 

0.0 

78 

19S 

0.0 

0.0 

Kl 

l 

78 

61 

0.0 

0.0 

78 

196 

n.o 

0.0 

Kl 

l 

78 

6? 

0.0 

0.0 

78 

197 

0.0 

0.0 

Kl 

l 

78 

63 

0.0 

0.0 

78 

1 V8 

0.0 

0.0 

Kl 

l 

70 

6* 

0.0 

0.0 

78 

199 

n.o 

0.0 

M 

l 

78 

6S 

0.0 

0.0 

78 

POO 

0.0 

o.o 

k| 

l 

78 

66 

n.o 

0.0 

78 

?ni 

10.* 

0.4 

Kl 

l 

78 

67 

n.o 

o.o 

78 

?0? 

l*.o 

O.S 

M 

l 

78 

68 

o.n 

0.0 

78 

?03 

8.6 

0.3 

Kl 

l 

78 

69 

O.S 

0.0 

78 

?04 

0.0 

0.0 

Kl 

l 

78 

70 

0.0 

0.0 

78 

?os 

0.0 

0.0 

Kl 

l 

78 

71 

O.S 

O.o 

78 

?06 

0.0 

0.0 

K 1 


78 

7? 

0.0 

0.0 

78 

?07 

0.0 

o.o 

M 


78 

73 

0.0 

0.0 

78 

?fl 

8 

0.0 

0.0 

Kl 


78 

74 

0.0 

O.o 

78 

?0 

<5 

0.0 

0.0 

Kl 


78 

7S 

0.0 

0.0 

78 

? 

0 

0.0 

0.0 



78 

76 

0.0 

0.0 

78 

? 

1 

1.3 

0.0 

*1 


78 

77 

n.o 

0.0 

78 

? 

3 

4.0 

0.? 

Kl 


78 

78 

?3.6 

0.9 

78 

? 

4 

0.6 

0.0 

M 


78 

79 

1.3 

0.0 

78 

?15 

0.8 

0.0 

Kl 


78 

60 

0.0 

0.0 
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TABLE 18.- Continued 


Rain gaga 
niMbtr 


Yaar 


HI 

5I 1 

K 
PC 
K 
K 
K 
K 

s 1 

K 
PC 
K 
*1 
K 
*1 
^ i 

PC 
PC 
PC 
PC 
PC 

5 I 

K 

Ml 


51 
« 1 1 
PC 
PC 
PC 
K 
PC 
K 
K 
PC 
K 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
K 
K 
PC 
PC 
K 
K 
PC 
H 
PC 
K 
K 
PC 
K 
PC 
PC 

pc 

K 
PC 

M 

5| s 

PC 
pc 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 




1 1 


11 


11 


.1? 


Day 


Rainfall 


m j 


In. 


l.) 

0.0 

0.0 

0.‘ 

0. 

0. 

0.0 

0.0 


78 ??n 

7« 2?9 

7 PC >10 
78 231 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

14.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

24.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.c 
0.5 
0. J 
0.0 
0.0 
0.0 
0.0 

20. H 
7.4 
0.0 
O.u 
30.7 
?.*> 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.2 

0.P> 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

r,.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.3 

0.0 

0.0 

1.2 

0.1 

0.0 

0.0 

0.0 

0. 

«• 

0. 

0.0 


0.0 0.0 

8:8 8:8 


Rain gaga 
nunbar 


1? 


K|2 
PC 
PC 

51 

PC 

V 

M> 

s ,f 

PC 

M 

PC 
PC 
PC 
PC 

*C }2 
PC 
PC 
* 2 
PC 
PC 
PC 
PC 
PC 
PC 
PC 

5 1 

PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
K 
•Cl? 
•Cl? 


I? 

1? 


PC 
PC 
PC 
PC 

*C j? 

5 

S'* 

PC 

M 

K 


9.9 

0.0 

0.0 


0.4 
0. 
0. 




PC 

PC 

K 


Vaar 


Day 


Rainfall 


MM | 


In. 


78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

!8 

78 

70 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 


51 

44 

145 

40 

?i 

55 

56 

;i 

64 

65 

a 

80 

169 

?? 

:« 

74 

75 

176 

177 
70 

79 

80 
82 
8 3 

184 

85 

3* 

me 

109 

190 

151 

193 

19* 


0.0 

PC 

? 

78 

1 95 

0.9 

PC 

? 

70 

196 

0.0 

PC 

? 

78 

197 

o.o 

K 

2 

78 

198 

0.0 

PC 

2 

78 

199 

0.0 

PC 

p 

78 

200 

o.c 

PC 

? 

78 

201 

0.0 

0.0 

PC 

PC 

2 

78 

78 

m 

0.0 

PC 

2 

78 

204 

0.0 

PC 

2 

78 

205 

0.0 

PC 

2 

78 

206 

0.0 

K 

2 

78 

207 

0.0 

PC 

2 

78 

208 

0.0 

PC 

2 

78 

209 

0.0 

PC 

2 

70 

210 

0.0 

PC 

2 

78 

211 

0.8 

« 

2 

78 

213 



0.0 

0.0 

0.0 

1.0 

0.0 

0.0 

! .o 

:$ 

.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ll? 

§:§ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

19.0 

5.6 

0.0 

1.3 

0.0 

0.0 

0.0 

0.0 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ko 

0.0 

0.0 

0.0 

0.0 

4.6 

' 1:1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

7.0 

0.5 

0.0 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.3 

21.6 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

1.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

o.i 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.2 

0.0 

o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

S:l 

0.0 

0.0 

O.o 

0.0 

0.2 

0.5 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.o 

0.0 

0.3 

0.0 

0.0 
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TABLE 18.- Continued 


Rain gag* 
number 


"13 

"13 


tear 


Day 


Rainfall 


m [ 


In. 


> w a j« 

;s w 



o.o 

**.7 


0.0 

0.0 


8 


III 


olo 


0.0 

0.0 

0.0 

8:8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

0.3 

0.0 

0.0 

1:1 

0.0 


J.o 

0.0 

0.0 


0.0 

0.0 

0.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.1 

0.1 

?.« 

0.0 

o.a 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.8 

0.1 

0.0 

0 . 

0 . 

0 . 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Rain gage 
number 


" 1 * 


Year 


Day 


Rainfall 
m | in!" 


3 H3 


0.0 

0.0 


0.0 

o.o 

M 

8:8 

0.0 

0.0 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.v 

0.0 

0.0 
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TABLE 18.- Continued 


Rain gaga 
nuMbtr 




T aar 


Day 


Rainfall 


— | In. 




o.o 

0.0 


0.0 

0.0 

0.0 

n. o 

o. o 
o.c 
0.0 
0.0 

l:¥ 

0.3 

0.0 

0.0 

0.0 

1.3 

0.1 

0.0 

0.0 

0.0 

0.0 

!;! 
0 . 
0 . 
0 . 
o.« 

w 


0. 

0. 

0. 

0. 

’:] 
0.0 
I .6 
0.0 
n. 7 
0.0 

n. o 

o. o 
o.o 
0.0 

n. o 

o. o 
o.o 
0.0 
O.o 
0.0 
0.1 
0. 
0. 
0. 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
o.l 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0. 
0. 
0. 
0.0 
o.c 


Rain gaga 
nuabar 


ftlft 
«|6 
K Jft 

ft ft 

ft ft 
ft 0 
K 0 
ft *> 
K |ft 


K 

ft 

ft 

ft 

|5 


ft 
K 
X 
ft 
ft 
ft 
ft 
ft >ft 


ft 

ft 

ft 


ft 
ft 
ft 
ft 1ft 
ft!' 


15 


o 1 

ft 

fti 

Sift 


ft 

ft 

Jft 


* Z 


k 

ft 
ft 
ft 
ft 
ft 

k 
ft 
« 
k 
ft 
ft 

k 

ft 
n 
k 

ft 
ft 
ft 
k 
ft 
k 
k 

ft 

k 
k 
ftf 7 
ft 1 7 
ft I 7 

*17 
ft 1 7 
*11 


ft 

0 

K 

ft 

i* 

ft 

ft 

0 

K 

a 

ift 

ft 

ft 

is 

)Z 


ft 7 

* l 

ft 7 
*17 
ft 7 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 


Tatr 


Day 


Rainfall 

m | In7 




ill 


5? 


0.1 

o.i 


48 





TABLE 18.- Continued 


Rain gage 
mater 

Year 

Day 

Rainfall 

"" 1 

1 1n - 

K 17 

70 

161 

0.0 

0.0 

*17 

70 

] 

162 

0.0 

0.0 

K 1 7 

7 n 


163 

0.0 

0.0 

*17 

78 


64 

e.o 

0.0 

K 1 7 

78 


165 

0.0 

0.0 

K 17 

78 


66 

0.0 

0.0 

* 

17 

78 


167 

0.0 

0.0 

K 

7 

78 


168 

0.0 

0.0 

K 

7 

78 


169 

1.3 

0.0 

K 

7 

78 


170 

0.0 

0.0 

K 

17 

78 


71 

i.e 

0.1 

K 

7 

78 


72 

0.0 

0.0 

K 

17 

78 


173 

0.0 

0.0 

* 

7 

78 


174 

0.0 

0.0 

X 

7 

7 8 


.75 

0.0 

0.0 

K 

7 

78 

176 

0.0 

0.0 

K 

7 

78 

177 

0.0 

0.0 

K 

17 

78 

178 

15.2 

0.6 

K 

17 

70 

1 79 

10.7 

0.4 

K 

17 

78 

100 

0.0 

0.0 

K 

17 

76 

182 

2.8 

0.1 

K 

7 

78 

183 

0.0 

0.0 

K 

17 

78 

184 

0.0 

0.0 

K 

7 

78 

1 

05 

0.0 

0.0 

K 

17 

78 

1 

06 

0.0 

0.0 

X 

7 

78 

187 

0.5 

0.0 

K 

7 

78 

188 

0.0 

0.0 

X 

17 

78 

109 

0.0 

0.0 

K 17 

78 

190 

0.8 

0.0 

*17 

78 

191 

0.0 

0.0 

K 17 

78 

192 

0.0 

0.0 

K 17 

78 

193 

0.0 

0.0 

*17 

78 

194 

0.0 

0.0 

*: 

7 

78 

195 

0.0 

0.0 

K 

17 

78 

196 

0.0 

0.0 

K 

7 

78 

197 

0.0 

0.0 

K 

[7 

78 

198 

0.0 

0.0 

K 

[7 

78 

199 

0.0 

0.0 

* 

7 

78 

200 

0.0 

0.0 

K 

17 

78 

201 

6.3 

0.2 

* 1 7 

78 

202 

16.0 

0.6 

K 17 

78 

203 

22.9 

0.9 

K 

17 

78 

204 

0.0 

0.0 

K 

17 

78 

205 

0.0 

0.0 

*17 

78 

208 

0.0 

0.0 

K 17 

78 

207 

0.0 

0.0 

*17 

78 

208 

0.0 

0.0 

*17 

78 

209 

0.0 

0.0 

*17 

78 

210 

0.0 

O.o 

*}Y 

78 

2 

11 

0.0 

0.0 

*17 

78 

P 

13 

3.3 

0.1 

KJ 7 

78 

2 

14 

17.5 

0.7 

* 1 7 

70 

215 

0.0 

0.0 

K 17 

78 

216 

0.3 

0.0 

*17 

78 

2 

17 

0.0 

0.0 

*17 

78 

2 

18 

0.0 

0.0 

*17 

78 

219 

0.0 

0.0 

*17 

78 

220 

0.0 

0.0 

*17 

78 

221 

0.0 

0.0 

*17 

78 

222 

0.0 

0.0 

*17 

78 

223 

0.0 

0.0 

K 17 

70 

224 

0.0 

0.0 

*17 

78 

225 

0.0 

0.0 

*17 

78 

226 

1.0 

0.0 

*17 

78 

227 

11.9 

0.5 

*1 

7 

78 

228 

0.0 

0.0 

K 1 

7 

70 

229 

0.0 

0.0 

*17 

78 

230 

0.0 

e.o 

*17 

78 

231 

0.0 

0.0 

*1 

7 

78 

232 

0.0 

0.0 

*1 

7 

78 

233 

0.0 

0.0 

*i 

7 

78 

234 

0.0 

0.0 

*i 

7 

78 

235 

0.0 

0.0 

* l 

7 

78 

236 

0.0 

0.0 

* l 

7 

70 

237 

0.0 

0.0 

* i 

7 

76 

? 30 

0.8 

0.0 

* I 

7 

70 

239 

0.0 

0.0 

*i 

7 

78 

24 0 

0.0 

0.0 

*17 

78 

241 

0.0 

0.0 



Rain gage 

Year 

Day 

Rainfall 


number 

mm 

1n - 

*17 

78 

242 

0.0 

0.0 

*10 

78 


121 

19.0 

0.7 

*10 

78 


122 

6.6 

0.3 

*18 

78 


123 

0.0 

0.0 

*18 

78 


124 

0.0 

0.0 

*18 

70 


125 

0.0 

0.0 

*10 

78 


26 

20.2 

1.1 

* 

2 

78 


27 

1.5 

0.1 

K 

18 

78 


28 

0.0 

0.0 

* 

18 

78 


29 

0.0 

0.0 

K 

18 

78 


30 

0.0 

0.0 

* 

X 

18 

18 

78 

78 


li 

0.0 

0.0 

0.0 

0.0 

*18 

78 


33 

0.0 

0.0 

K 

18 

78 


M 

0.0 

0.0 

* 

0 

70 


35 

0.0 

0.0 

K 18 

70 


36 

0.0 

0.0 

*18 

78 

137 

0.0 

0.0 

*10 

78 

138 

19.0 

0.7 

*18 

70 


39 

0.0 

O.o 

*18 

78 

1 

40 

0.0 

0.0 

* 

8 

78 

141 

0.0 

0.0 

*18 

78 

142 

0.0 

0.0 

* 

8 

70 

143 

0.0 

0.0 

*1 

0 

78 

144 

0.0 

0.0 

*] 

8 

78 

145 

0.0 

0.0 

K ' 

8 

78 


46 

0.0 

0.0 

K ' 

8 

78 


47 

0.0 

0.0 

K 1 0 

7 ° 

70 

148 

1.5 

0.1 

*18 

149 

0.0 

0.0 

*1 

8 

78 

1 

50 

0.0 

0.0 

*1 

8 

78 

1 

52 

0.0 

0.0 

KIP 

70 

153 

1.0 

0.0 

KIP . 

78 

154 

0.0 

0.0 

* IP 

78 

1 

55 

58.4 

2.3 

*18 

78 

1 

56 

0.0 

0.0 

K 1 8 

70 

157 

47.2 

1 .9 

*18 

78 

158 

0.0 

0.0 

KIP 

70 

160 

0.0 

0.0 

*1 

8 

78 

161 

0.0 

0.0 

*1 

8 

78 

162 

0.0 

0.0 

*10 

78 

163 

0.0 

0.0 

*18 

78 

! 64 

0.0 

0.0 

*10 

78 

165 

0.0 

0.0 

*18 

78 

166 

0.0 

0.0 

*18 

?P 

167 

0.0 

0.0 

*10 

78 

160 

0.0 

0.0 

*18 

78 

169 

0.5 

0.0 

*18 

78 

170 

0.0 

0.0 

*1 

8 

70 


71 

0.0 

0.0 

*1 

0 

78 


72 

0.0 

0.0 

*18 

78 


73 

0.0 

0.0 

*18 

78 


74 

0.0 

0.0 

* 10 

78 

175 

0.0 

0.0 

*1 

0 

78 

176 

0.0 

0.0 

*1 

8 

78 

177 

0.0 

0.0 

*10 

70 

178 

8.6 

0.3 

*10 

78 

1 79 

1.5 

0.1 

*18 

78 

100 

0.0 

0.0 

* 10 

78 

102 

O.o 

0.0 

*18 

70 

183 

0.0 

0.0 

*18 

70 

104 

0.0 

0.0 

*1 

0 

78 

185 

0.0 

0.0 

*1 

8 

70 

106 

0.0 

0.0 

*18 

78 

107 

0.0 

0.0 

*18 

78 

180 

0.0 

0.0 

*1 

0 

78 

109 

o.o 

0.0 

*1 

0 

78 

190 

0.0 

0.0 

*13 

70 

191 

0.0 

0.0 

*18 

70 

192 

0.0 

0.0 

*18 

70 

193 

0.0 

0.0 

*18 

78 

194 

0.0 

0.0 

*18 

78 

195 

0.3 

0.0 

*18 

78 

196 

0.0 

0.0 

*18 

78 

197 

0.0 

0.0 

* 

0 

70 

198 

0.0 

0.0 

*i 

3 

78 

199 

0.0 

0.0 

*18 

78 200 

0.0 

0.0 

*18 

78 201 18.0 

0.7 
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TABLE 18. 


Rain gage 
number 

Year 

Day 

Rainfall 

on 

p-n 

* 1 a 

7H 

?n? 

14.7 

0.6 

* i a 

78 

?P3 

4.8 

0.? 

¥ 1 A 

78 

?04 

n.o 

0.0 

¥ 1 A 

7A 

?06 

0.0 

n.o 

K 1 A 

7 A 

?06 

n.o 

0.0 

¥ 1 A 

78 

?07 

0.0 

0.0 

♦* 1 A 

78 

?0A 

n.o 

0.0 

¥ 1 A 

7« 

?09 

0.0 

n.o 

Xl A 

7A 

?10 

0.0 

0.0 

K ) A 

7 A 

?\ 1 

l .s 

0.1 

K 1 A 

78 

?) 3 

1.6 

0.1 

X | A 

78 

?u 

6.9 

0.3 

¥ 1 A 

7A 

?16 

1 .3 

0.0 

X 1 A 

78 

?16 

1.0 

n.o 

X 1 A 

78 

?17 

0.0 

0.0 

* 1 A 

78 

?18 

0.0 

0.0 

X 1 A 

78 

?!9 

0.0 

0.0 

X 1 A 

78 

??0 

0.0 

0.0 

K 1 A 

78 

?? 1 

0.0 

0.0 

K 1 A 

78 

??? 

0.0 

0.0 

* 1 A 

78 

??3 

0.0 

0.0 

¥ 1 A 

78 

??* 

0.0 

0.0 

K 1 A 

78 

??6 

0.0 

0.0 

K 1 A 

78 

??6 

?.o 

0.1 

¥ 1 A 

78 

??7 

10.9 

0.4 

X 1 A 

78 

??8 

n.o 

n.o 

X 1 A 

78 

??9 

0.0 

0.0 

XI A 

78 

?30 

0.0 

n.o 

K 1 A 

78 

?31 

0.0 

0.0 

X 1 A 

78 

?3? 

0.0 

0.0 

K 1 A 

76 

?33 

0.0 

0.0 

X 1 A 

78 

?34 

0.0 

0.0 

¥ 1 A 

76 

?36 

0.0 

n.o 

X 1 A 

7A 

?3«s 

0.0 

0.0 

K 1 A 

78 

?37 

0.0 

0.0 

K 1 R 

78 

?38 

1.0 

0.0 

¥ 1 A 

78 

?39 

0.0 

n.o 

¥ \ R 

76 

?40 

0.0 

0.0 

X 1 A 

78 

?4 1 

0.0 

n.o 

X (9 

76 

\P\ 

?1 .6 

0.8 

X IQ 

78 

1 PP 

7.4 

o.3 

X 1 9 

78 

1 ? 3 

0.0 

n.o 

* 1 Q 

7 A 

1?4 

0.0 

n.o 

¥ \ Q 

76 

1?8 

0.0 

n.o 

K 1 

78 

1 <78 

30.0 

l .? 

K ) '4 

78 

1 ? 7 

1 . s 

n. l 

k ; -t 

78 

1?« 

0.0 

0.0 

* 1 g 

78 

1?9 

0.0 

n.o 

M9 

78 

i in 

0.0 

0.0 

•< 1 Q 

78 

131 

0.0 

n.o 

k i g 

78 

1 3? 

n. ) 

n.o 

X 19 

78 

1 33 

0.0 

0.0 

X 19 

78 

1 34 

0.0 

n.o 

* 1 3 

7 8 

13 S 

0.0 

n.o 

X 19 

78 

1 36 

0.0 

0.0 

X 1 o 

78 

1 37 

0.0 

0.0 

X 19 

78 

1 38 

19.0 

0.7 

X 1 9 

78 

1 »9 

0.0 

0.0 

X 19 

78 

140 

0.0 

0.0 

K j Q 

76 

1*1 

0.0 

0.0 

X 1 9 

7 A 

U? 

n.o 

n.o 

x 1 9 

7 A 

141 

n.o 

0.0 

X 19 

76 

144 

0.0 

0.0 

X 1 9 

78 

1*S 

0.0 

0.0 

X 19 

78 

1 48 

0.0 

0.0 

K 1 9 

78 

147 

0.0 

0.0 

k 1 g 

78 

148 

1 1 .4 

0.4. 

X 1 9 

78 

149 

0.0 

0.0 

X 1 9 

78 

180 

0.0 

0.0 

X 19 

78 

16? 

n.o 

0.0 

X 1 9 

78 

1 61 

o.s 

0.0 

k \ g 

78 

164 

0.0 

n.o 

x 1 9 

78 

1 66 

70.6 

? . 6 

X 1 9 

78 

16ft 

0.0 

0.0 

X 1 9 

76 

167 

19.6 

n.6 

K 1 Q 

78 

168 

0.3 

0.0 

X 1 9 

78 

169 

0.0 

0.0 

K 1 9 

78 

160 

0.0 

0.0 

x 19 

78 

161 

0.0 

0.0 


Continued. 


Rain gage 
number 

Year 

Day 

Rainfall 

nvn 

In. 

X 19 

78 

16? 

0.0 

0.0 

X 1 9 

78 

163 

0.0 

0.0 

X J 9 

78 

164 

0.0 

0.0 

X 19 

78 

16 S 

0.0 

0.0 

X 1 9 

78 

166 

0.0 

0.0 

X 1 9 

78 

167 

0.0 

n.o 

X 1 9 

78 

168 

0.0 

0.0 

X 19 

78 

169 

0.6 

0.0 

X 1 9 

78 

1 70 

n.o 

0.0 

X 1 9 

78 

171 

0.0 

n.o 

X 1 9 

78 

I 7 ? 

n.o 

0.0 

X 1 9 

78 

173 

0.0 

0.0 

X 1 9 

78 

174 

n.o 

0.0 

X 1 9 

7« 

17 S 

n.o 

0.0 

X 1 9 

78 

1 76 

n.o 

0.0 

X 1 9 

78 

177 

n.o 

0.0 

X 19 

78 

1 78 

6.1 

0.3 

X 1 9 

78 

179 

6.9 

0.3 

X 19 

78 

180 

0.0 

n.o 

X 19 

78 

18? 

?.o 

0.1 

X 1 9 

78 

183 

0.0 

0.0 

K 19 

78 

1 P 4 

0.0 

0.0 

X 1 9 

76 

186 

0.0 

0.0 

X 19 

78 

] 86 

1.0 

0.0 

X 19 

78 

167 

0.0 

0.0 

X 1 9 

78 

188 

n.o 

0.0 

M 9 

78 

1 89 

0.0 

n.o 

x 19 

78 

190 

n.o 

0.0 

X 19 

7 A 

191 

0.0 

0.0 

X 1 9 

7 8 

19? 

0.0 

0.0 

X 1 9 

78 

193 

0.0 

0.0 

X 19 

76 

1 94 

0.0 

n.o 

X 19 

78 

196 

0.0 

0.0 

X 1 9 

7 A 

196 

n.o 

n.o 

X 1 9 

78 

197 

n.o 

0.0 

X 1 9 

78 

196 

n.o 

0.0 

X 1 9 

7 A 

?06 

n.o 

0.0 

X 1 9 

78 

?09 

n.o 

0.0 

X 1 9 

78 

?10 

0.0 

0.0 

XJ 9 

76 

?ll 

1.6 

0. 1 

X 19 

78 

?1 3 

0.0 

0.0 

X ?0 

78 

1 PI 

PP. 4 

3.9 

K ?0 

78 

1?? 

6.9 

0.3 

x?n 

76 

1 ?3 

0.0 

0.0 

x?n 

76 

1?4 

0.0 

0.0 

x ?n 

78 

1?6 

0.0 

o.o 

x?n 

78 

1?6 

30.? 

1 .? 

x?o 

7 A 

1 ? 7 

n. j 

n.o 

x?n 

78 

1?6 

n.o 

0.0 

¥ ?0 

7 A 

1 ?9 

n.o 

0.0 

x?n 

78 

130 

n.o 

0.0 

x?n 

TA 

131 

n.o 

0.0 

x?n 

78 

1 3? 

n.o 

n.o 

x ?n 

78 

1 33 

0.0 

0.0 

x ?o 

78 

1 34 

n.o 

0.0 

x ?0 

7 A 

1 36 

0. A 

0.0 

x ?0 

78 

1 36 

n.o 

0.0 

K ?0 

78 

1 37 

0.0 

0.0 

x ?0 

78 

1 36 

??.* 

0.9 

x?n 

78 

140 

0.0 

n.o 

x?n 

76 

141 

n.o 

0.0 

x?n 

78 

1 4? 

n.o 

0.0 

x?n 

76 

143 

n.o 

0.0 

x?n 

78 

1 44 

0.0 

0.0 

x?n 

78 

146 

n.o 

0.0 

x?n 

78 

146 

n.o 

0.0 

x?n 

78 

1*7 

n.o 

0.0 

x?n 

78 

1 *6 

?. 3 

0.1 

x?n 

78 

149 

0.0 

0.0 

x?n 

78 

ISO 

0.0 

o.n 

x?o 

7 A 

1 x ? 

n.o 

0.0 

x?n 

78 

163 

0.6 

0.0 

x ?0 

78 

1*44 

o.n 

0.0 

x?n 

78 

166 

64.4 

?.i 

x?n 

78 

166 

0.0 

0.0 

x?o 

78 

167 

3?. 8 

1.3 

x?o 

78 

168 

0.0 

0.0 

X ? 0 

78 

169 

0.0 

0.0 

x?n 

78 

160 

0.0 

o.n 
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TABLE 18.- Continued 


Rain gaga 

R 

number 

LJ 


Day 


Rainfall 


In. 


Rain gaga 
number 


Year 


Day 


Rainfall 


In. 


*20 

K ?0 

*20 

5f8 
*20 
*20 
*20 
*20 
*20 
K 20 
*20 
*20 
K 20 
*20 
*20 
K 20 
*20 
*20 
*20 
*20 
* 20 
K 20 
*20 
K 20 
* 20 
K 20 
K 20 
K 20 
K 20 
K 20 
K 20 
K 20 
K 20 
* 20 
*20 
* 20 
K 20 
*20 
K 20 
* 20 
*20 
*20 
*20 
K?n 
K 20 
*20 
K 20 
K 20 
K 20 
K 20 
*20 
* 20 
* 20 
*20 
K 20 
K 20 
K 20 
*20 
* 20 
K 20 
* 20 
K 20 
* 20 
K20 
K 20 
K 20 
* 20 
* 20 
*30 
K 20 
*20 
K 20 
*20 
K 20 
*20 
*20 
*20 
*20 


70 

70 

78 

70 

70 

70 

78 

78 

78 

78 

78 

78 

78 

70 


IM 

162 

163 

16 * 

1 66 
166 

167 

168 

169 

170 

» 

173 

17 * 

1 !S 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

0.0 

0.5 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


f o i • 

78 177 

0.0 

0.0 

78 178 

9.7 

0.4 

78 

79 

1.5 

0.1 

78 

80 

0.0 

0.0 

78 

182 

1.0 

0.0 

78 

83 

0.0 

0.0 

78 

84 

n .3 

0.0 

78 

,85 

0.0 

0.0 

78 

[86 

0.0 

0.0 

78 

187 

0.0 

0.0 

78 

188 

0.0 

0.0 

78 

189 

0.0 

0.0 

78 

190 

0.0 

0.0 

78 

191 

0.0 

0.0 

78 

192 

0.0 

0.0 

78 

193 

0.0 

0.0 

78 

194 

0.0 

0.0 

78 

195 

0.0 

0.0 

78 

196 

0.0 

0.0 

78 

197 

n.o 

n.o 

78 

198 

0.0 

0.0 

78 

199 

0.0 

0.0 

78 

200 

0.0 

n.o 

A Q 


78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

7 * 

78 

78 

78 

78 

78 

78 

78 

78 

78 

7 P 

78 

78 

78 

78 

78 

78 

78 

78 

78 

7 b 

78 

78 

78 

78 

78 

78 

78 


201 

202 

203 

20 * 

205 

206 

207 

208 

209 

210 

?' \ 
213 
21 * 

215 

216 

217 

218 

219 

220 
221 
222 
223 
22 * 
226 
22 * 

227 

228 

229 

230 
211 
23 ? 
233 

236 

237 

239 

2*0 

2*1 


l *. 2 
6.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.8 
0.0 
0.8 
0.8 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

n . O 
0.0 
0.0 
6.6 
0.0 
0.0 

o . o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

h:l 

0.3 

0.0 


0.6 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 


*21 

511 

511 

*21 

*21 

*21 

821 

K 21 

*21 

51! 

511 

51! 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 

*21 


78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 


0.0 

*21 

78 

0.0 

*21 

78 

0.0 

*21 

78 

0.0 

*21 

78 

0.0 

*21 

78 

0.0 

*21 

78 

0.0 

*21 

78 

0.0 

*21 

78 

n.o 

*21 

78 

0.0 

*21 

78 

0.0 

*21 

78 

0.0 

*21 

78 

0.0 

*21 

76 

0.0 

*21 

78 

0.0 

*21 

78 

o.c 

*21 

78 

0.3 

*21 

78 

0.0 

*22 

78 

0.0 

*22 

78 

0.0 

*22 

78 

0.0 

*22 

78 

0.0 

*22 

78 

0.0 

*22 

78 

0.0 

*22 

78 

0.0 

*22 

78 

0.0 

*22 

78 

0.0 

*22 

78 

0.1 

*22 

78 

0.0 

*22 

78 

0 ' 5 

*22 

78 

0.0 

*22 

78 


121 

Ui 

142 

143 

144 
163 

154 

155 

156 

157 

158 

159 

160 
161 
162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

170 

180 

182 

181 

184 

186 

186 

187 

188 

189 

190 

191 

192 
191 
194 
196 

196 

197 

198 

199 

200 
201 
202 

203 

204 

205 

206 

207 

208 

209 

210 

111 

121 

122 

123 

124 
126 
126 

III 

15? 

Ill 

133 

134 


22.6 

6.3 
0.0 
0.0 
0.0 
0.0 

2.3 

0.0 

76.9 
0.0 
16.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
0.0 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
12.7 
16.6 
0.0 
0.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6 . 1 
0.0 
0.0 
0.0 
22.9 

3.3 

6.3 
0.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1.3 

0.0 

21.1 

4.6 

0.0 

0.0 

0.0 

31.7 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.9 

0.2 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

3.0 

0.0 

0.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.6 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

n.o 

0.0 

0.0 

0.0 

0.0 

n.o 

0.0 

0.0 

n.o 

0.2 

n.o 

0.0 

0.0 

0.9 

n.i 

0.2 

0.0 

0.0 

0.0 

n. o 

o . o 
o.n 
o.o 
o.o 
o.o 
0.8 
0.2 
0.0 
0.0 
0.0 
1.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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TABLE 18.- Continued 


Rain gage 

Year 

Day 

Rainfall 


Rain gage 

Year 

Day 

Rainfall 

number 

Hlfl 

In. 


number 

nvn 

In. 

*22 

7 " 

135 

0.0 

0.0 

*23 

78 

1 19 

0.0 

0.0 

* 2 ? 

78 

118 

0.0 

0.0 

*23 

78 

140 

0.0 

0.0 

*22 

78 

1 37 

0.0 

0.0 

*23 

78 

141 

0.0 

0.0 

*22 

78 

138 

17.3 

0.7 

*23 

78 

142 

0.0 

0.0 

K?2 

78 

1 39 

0.0 

0.0 

*23 

78 

143 

0.0 

0.0 

*22 

78 

UO 

0.0 

0.0 

*23 

78 

144 

0.0 

0.0 

*22 

78 

142 

0.0 

0.0 

*23 

78 

153 

2.6 

o.l 

*22 

78 

io 

0.0 

0.0 

K23 

78 

1 S 4 

0.0 

0.0 

*22 

78 

144 

0.0 

0.0 

*23 

78 

1SS 

63.2 

2.5 

*22 

78 

1 S3 

1.8 

0.1 

*23 

76 

1S6 

0.0 

0.0 

*22 

78 

1S4 

0.0 

0.0 

K 23 

78 

1S7 

21.3 

0.8 

*22 

78 

1SS 

61 .S 

2.4 

8 23 

76 

1 SB 

0.0 

0.0 

*22 

78 

1ST ) 

0.0 

0.0 

*23 

76 

1S9 

0.0 

0.0 

* 2 ? 

78 

1 S7 

23.9 

0.9 

*23 

78 

160 

0.0 

0.0 

*22 

78 

1S8 

0.0 

0.0 

K?3 

78 

161 

0.0 

0.0 

* 2 ? 

78 

1S9 

0.0 

0.0 

*23 

78 

162 

0.0 

0.0 

*22 

78 

160 

0.0 

0.0 

*23 

78 

163 

0.0 

0.0 


78 

161 

0.0 

0.0 

*23 

78 

1 64 

0.0 

0.0 

sis 

78 

162 

0.0 

0.0 

*23 

78 

16S 

0.0 

0.0 

78 

163 

0.0 

0.0 

* 2 3 

78 

166 

0.0 

0.0 

*?? 

78 

164 

0.0 

0.0 

*23 

78 

167 

0.0 

0.0 

*?? 

78 

16S 

0.0 

0.0 

*23 

78 

168 

0.0 

0.0 

*22 

78 

166 

0.0 

0.0 

K?3 

78 

169 

2.0 

0.1 

*22 

78 

167 

0.0 

0.0 

*23 

78 

170 

0.0 

0.0 

* 2 ? 

78 

168 

0.0 

0.0 

823 

78 

171 

0.5 

o.O 

* 2 ? 

78 

169 

1 .s 

0 . 1 

8 2 3 

78 

172 

0.3 

0.0 

X?? 

78 

170 

0.0 

0.0 

823 

78 

173 

0.0 

0.0 

*22 

78 

171 

0.3 

0.0 

623 

78 

1 74 

0.0 

0.6 

* 2 ? 

78 

17 ? 

o.s 

0.0 

823 

78 

1 7S 

0.0 

o.O 

*22 

78 

173 

0.0 

0.0 

8 23 

78 

176 

0.0 

0.0 

* 2 ? 

78 

78 

174 

175 

0.0 

0.0 

0.0 

0.0 

823 

823 

78 

76 

177 
1 78 

0.0 

13.7 

0.0 

0.5 

* 2 ? 

78 

176 

0.0 

0.0 

823 

78 

179 

0.5 

0.0 

*22 

78 

177 

0.0 

0.0 

8 23 

78 

180 

0.0 

0.0 

* 2 ? 

78 

178 

14.0 

o.s 

823 

78 

182 

0.0 

0.0 

*?2 

78 

179 

0.0 

0.0 

823 

78 

183 

0.0 

0.0 

*22 

78 

180 

0.0 

0.0 

823 

78 

184 

0.0 

0.0 

*22 

78 

18 ? 

0.8 

0.0 

823 

78 

IBS 

0.0 

0.0 

*22 

78 

183 

0.0 

0.0 

823 

78 

186 

0.0 

o.O 

*22 

78 

184 

0.0 

0.0 

8 23 

78 

187 

0.0 

0.0 

* 2 ? 

78 

186 

0.0 

0.0 

823 

78 

166 

0.0 

0.0 

*22 

78 

186 

0.0 

0.0 

823 

78 

189 

0.0 

0.0 

*22 

78 

187 

0.0 

0.0 

823 

78 

190 

0.0 

0.0 

* 2 ? 

78 

188 

0.0 

0.0 

823 

78 

191 

0.0 

0.0 

*22 

78 

1 89 

0.0 

0.0 

823 

76 

19 ? 

0.0 

0.0 

X?? 

78 

190 

2.0 

0 . 1 

823 

78 

1«3 

0.0 

0.0 

*22 

78 

191 

0.0 

0.0 

823 

78 

1 94 

0.0 

0.0 

X?? 

78 

19 ? 

0.0 

0.0 

823 

78 

198 

0.5 

0.0 

x ?? 

78 

193 

o.O 

0.0 

823 

78 

197 , 

0.0 

0.0 

X?? 

78 

1 94 

0.0 

0.0 

823 

78 

197 

2. 3 

0.1 

x?? 

78 

19S 

0.6 

0.0 

8 23 

76 

1 98 

0.0 

0.0 

X?? 

78 

194 

0.0 

0.0 

823 

76 

1 99 

0.0 

0.0 

*22 

78 

197 

0.8 

0.0 

823 

78 

200 

0.0 

0.0 

*72 

78 

198 

0.0 

0.0 

823 

78 

201 

? 4.6 

1.0 

X?? 

78 

199 

0.0 

0.0 

823 

78 

20 ? 

9 . 7 

0.4 

X?? 

78 

?00 

0.0 

0.0 

823 

78 

20 3 

10 .? 

0.4 

X?? 

78 

237 

0.0 

0.0 

823 

76 

204 

0.0 

0.0 

*22 

78 

?08 

0.0 

0.0 

823 

76 

2PS 

0.0 

0.0 

x ?? 

78 

209 

0.0 

0.0 

823 

76 

206 

0.0 

0.0 

x ?? 

78 

210 

0.0 

0.0 

6 2 3 

76 

20 7 

0.0 

0.0 


0 

0 

0.0 

0.0 

*23 

76 

206 

0.0 

o.O 

*?3 

78 

121 

18.8 

0.7 

823 

7 « 

209 

0.0 

0.0 

X?-* 

78 

12 ? 

4.8 

0.2 

8?3 

78 

210 

0.0 

0.0 

*23 

78 

123 

0.0 

0.0 

823 

78 

21 1 

1 . 3 

0.0 

* 2 3 

78 

124 

0.0 

0.0 

824 

76 

1 ?) 22.4 

0.9 

*23 

78 

1 ?s 

0.0 

0.0 

824 

78 

1 22 

4.6 

0.2 

X?3 

78 

126 

30.0 

1.2 

8 24 

76 

123 

0.0 

0.0 

*23 

78 

1?7 

0.8 

0.0 

824 

78 

1 24 

0.0 

0.0 

*23 

78 

128 

0.0 

0.0 

824 

76 

128 

0.0 

0.0 

*23 

78 

129 

0.0 

0.0 

824 

78 

126 ? 9.7 

1.2 

*23 

78 

130 

0.0 

0.0 

824 

76 

127 

1.5 

o.l 

x?3 

78 

131 

0.0 

0.0 

824 

78 

128 

0.0 

o.o 

x?3 

78 

132 

0.0 

0.0 

824 

78 

129 

0.0 

0.0 

X?3 

78 

1 33 

0.0 

0.0 

8 24 

78 

1 30 

0.0 

0.0 

X?3 

78 

134 

0.0 

0.0 

824 

76 

131 

o.O 

0.0 

X?3 

78 

13S 

0.0 

0.0 

824 

78 

132 

0.0 

O.o 

x?3 

78 

136 

0.0 

0.0 

824 

78 

1 33 

0.0 

0.0 

X?3 

78 

137 

0.0 

0.0 

824 

76 

134 

0.0 

0.0 

*23 

78 

138 

33.8 

1.3 

824 

78 

1 35 

0.0 

0.0 


52 




TABLE 18.- Continued 


Rain gage 
nuaber 


Year 


Day 


Rainfall 



Rain gage 
number 


Year 


Day 


Rainfall 
mi I in. 


K24 

K?4 

*24 


*?4 


*24 


78 

36 

0.0 

0.0 

* 24 

78 

218 0.0 

0.0 

78 

37 

0.0 

0.0 

K ?4 

7 ft 

219 0.0 

0.0 

78 

38 

10.7 

0.4 

«24 

7 ft 

220 0.0 

0.0 

78 

39 

0.0 

0.0 

824 

78 

221 0.0 

0.0 

78 

40 

0.0 

0.0 

824 

7 ft 

222 0.0 

0.0 

78 

4 

1 

0.0 

0.0 

824 

7 ft 

223 0.0 

0.0 

78 

4 

2 

0.0 

0.0 

824 

78 

224 0.0 

0.0 

78 

4 

3 

0.0 

0.0 

8 24 

7 ft 

228 0.0 

0.0 

78 

44 

0.0 

0.0 

8 24 

7 ft 

229 0.0 

0.0 

78 

45 

0.0 

0.0 

8?4 

78 

230 0.0 

0.0 

78 

4 

>6 

0.0 

0.0 

8 24 

7 ft 

231 0.0 

0.0 

7 fi 

47 

0.3 

2*2 

8 24 

7 fl 

232 0.0 

o.O 

78 

4ft 

1.3 

o .6 

8 24 

7 ft 

233 0.0 

0.0 

78 

49 

0.0 

0.0 

824 

7 ft 

234 0.0 

0.0 

78 

50 

0.0 

0.0 

824 

78 

235 0.0 

0.0 

78 

52 

0.0 

0.0 

824 

7 fl 

236 0.0 

0.0 

78 

53 

3.0 

0.1 

8 24 

78 

237 0.0 

0.0 

78 

54 

0.0 

0.0 

824 

78 

238 1.0 

0.0 

78 

55 

65.3 

2.6 

824 

78 

239 0.0 

0.0 

78 

56 

0.0 

0.0 

8?4 

78 

240 0.5 

0.0 

78 

57 

21.6 

0.8 

8 24 

78 

241 0.0 

0.0 

78 

58 

0.0 

0.0 

8 25 

7 ft 

121 20.3 

0.8 

78 

59 

0.0 

0.0 

825 

78 

12 ? 5.8 

0.2 

78 

60 

0.0 

0.0 

825 

7 ft 

123 0.0 

0.0 

78 

61 

0.0 

0.0 

8 25 

78 

124 0.0 

0.0 

78 

62 

0.0 

0.0 

8 25 

79 

125 0.0 

0.0 

78 

63 

0.0 

0.0 

825 

78 

126 32.5 

1.3 

78 

64 

0.0 

0.0 

8 25 

7 ft 

127 1.0 

0.0 

78 

65 

0.0 

0.0 

8 25 

78 

128 0.0 

0.0 

78 

166 

0.0 

0.0 

825 

78 

129 0.0 

0.0 

78 

67 

0.0 

0.0 

825 

7 ft 

130 0.0 

0.0 

78 

68 

0.0 

0.0 

8 25 

7 ft 

131 0.0 

0.0 

78 

69 

1.5 

0.1 

8 25 

78 

132 0.3 

0.0 

78 

170 

0.0 

0.0 

8 25 

78 

1 33 0.0 

0.0 

78 

171 

1.3 

0.0 

8 25 

7 ft 

134 0.0 

0.0 

78 

172 

0.0 

0.0 

8 25 

7 ft 

135 0.0 

0.0 

78 

73 

0.0 

0.0 

825 

7 ft 

136 0.0 

0.0 

78 

174 

0.0 

0.0 

8 25 

78 

137 0.0 

0.0 

78 

75 

0.0 

0.0 

*25 

7 ft 

138 14.7 

0.6 

78 

76 

0.0 

0.0 

825 

7 ft 

140 o.O 

0.0 

78 


f 7 

0.0 

0.0 

8 25 

7 ft 

1 4 1 0.0 

0.0 

78 

' 

r 8 

13.0 

0.5 

825 

7 ft 

14 ? 0.0 

0.0 

78 

79 

0.5 

0.0 

825 

7 ft 

143 0.0 

0.0 

78 

180 

0.0 

0.0 

825 

7 B 

144 0.0 

0.0 

78 

82 

0.0 

0.0 

8 25 

7 R 

145 0.0 

0.0 

78 

183 

0.0 

0.0 

825 

7 ft 

146 0.0 

0.0 

78 

184 

0.0 

0.0 

8 25 

7 ft 

147 0.0 

0.0 

78 

185 

0.0 

0.0 

825 

78 

148 0.5 

o.O 

78 

186 

0.0 

0.0 

825 

7 ft 

149 0.0 

0.0 

78 

187 

0.0 

0.0 

825 

7 ft 

150 0.0 

0.0 

78 

188 

0.0 

0.0 

8 25 

7 fl 

152 0.0 

0.0 

78 

189 

0.0 

0.0 

825 

7 ft 

153 1.5 

0.1 

78 

190 

0.0 

0.0 

825 

78 

154 2.5 

0.1 

78 

91 

0.0 

0.0 

825 

78 

155 66.0 

2.6 

78 

92 

0.0 

0.0 

8?5 

78 

1 56 0.0 

0.0 

78 

93 

0.0 

0.0 

8 25 

7 ft 

157 17.3 

0.7 

78 

94 

0.0 

0.0 

825 

78 

15 ft 0.0 

0.0 

78 

95 

1.0 

0.0 

8 25 

78 

159 0.0 

0.0 

78 

96 

0.0 

0.0 

8 25 

7 ft 

160 0.0 

0.0 

78 

97 

7.4 

0.3 

8?5 

7 ft 

161 0.0 

0.0 

78 

98 

0.0 

0.0 

8 25 

7 ft 

162 0.0 

0.0 

78 

99 

0.0 

0.0 

8 25 

7 ft 

163 0.0 

0.0 

78 

>00 

0.0 

0.0 

825 

78 

164 0.0 

0.0 

78 

?01 

19.6 

0.8 

825 

7 ft 

165 0.0 

0.0 

78 < 

> 0 ? 

5.8 

0.2 

8 25 

7 ft 

166 0.0 

u.o 

78 ; 

>03 

21.6 

0.8 

825 

78 

167 0.0 

0.0 

78 i 

>04 

0.0 

0.0 

825 

78 

6 H 0.0 

0.0 

78 2 

>05 

0.0 

0.0 

825 

78 

169 1.3 

0.0 

78 2 

>06 

0.0 

0.0 

825 

78 

170 0.0 

0.0 

78 2 

>07 

0.0 

0.0 

825 

78 

171 5.1 

0.2 

78 < 

>08 

0.0 

0.0 

825 

78 

72 0.0 

0.0 

78 ; 

»AQ 

0.0 

0.0 

825 

78 

73 0.0 

0.0 

78 ^ 1 0 

0.0 

0.0 

825 

78 

74 0.0 

0.0 

7 ft 2 

1 

l.o 

0.0 

8 25 

78 

75 0.0 

0.0 

78 2 

3 

6.0 

0.0 

825 

78 

176 0.0 

0.0 

78 < 


4 

1*2 

2*2 

8 25 

78 

177 0.0 

r .o 

78 

> 

5 

1.0 

0.6 

825 

78 

7 ft 13.2 

0.5 

78 ? 

6 

6.8 

0.0 

825 

7 ft 

79 2.0 

0.1 

78 2 

17 

0.0 

0.0 

8 25 

78 

80 0.0 

0.0 


53 





TABLE 18.- Continued. 


Rain gage 
number 

~ 

Day 

Rainfall 


Rain gage 
number 

Year 

Day 

Rainfall 

nn 

in. 

ww 

In. 

K?S 

78 

182 

0.0 

0.0 

K 26 

78 

178 

13.7 

0.5 

X 2 S 

78 


8 3 

0.0 

0.0 

K 26 

78 

179 

3.0 

0.1 

X 25 

78 


8* 

0.3 

0.0 

x 26 

78 

180 

0.0 

0.0 

k 

78 


85 

0.0 

0.0 

x 26 

78 

182 

2.0 

0.1 

x 2 s 

78 


86 

0.0 

0.0 

K 26 

78 

183 

0.0 

0.0 

«2 S 

78 


87 

0.0 

0.0 

X 26 

78 

18* 

0.5 

0.0 

X 25 

78 


88 

0.0 

0.0 

X 26 

78 

188 

0.0 

0.0 

K?S 

78 


HV 

0.0 

0.0 

X 26 

78 

186 

0.0 

0.0 

*25 

78 


VO 

0.0 

0.0 

X 26 

78 

187 

0.0 

0.0 

*25 

78 


VI 

0.0 

0.0 

X ?6 

78 

188 

0.0 

0.0 

K?S 

78 


v? 

0.0 

0.0 

K 26 

78 

1 89 

0.0 

0.0 

*25 

78 


V 3 

0.0 

0.0 

X 26 

78 

190 

0.0 

0.0 

*25 

78 


V * 

0.0 

0.0 

X 26 

78 

191 

0.0 

0.0 

*25 

78 


95 

0.0 

0.0 

X 26 

78 

192 

0.0 

0.0 

*25 

78 


96 

0.0 

0.0 

X 26 

78 

193 

0.0 

0.0 

*25 

78 


97 

0.0 

0.0 

X 26 

78 

19* 

0.0 

0.0 

X ?5 

78 


98 

0.0 

0.0 

X 26 

78 

195 

1.3 

0.0 

*25 

78 


99 

0.0 

0.0 

x 26 

78 

196 

0.0 

0.0 

*25 

78 


>00 

0.0 

0.0 

x 26 

78 

197 

8. 1 

0.3 

*25 

78 


>01 

19.8 

0.8 

X 26 

78 

198 

0.0 

0.0 

K 25 

78 


>02 

6.3 

0.2 

X 26 

78 

1 99 

n.o 

0.0 

*25 

78 


>03 

5.8 

0.2 

X 26 

78 

200 

0.0 

0.0 

*25 

78 


>0* 

0.0 

0.0 

X 26 

78 

201 

1 * . 5 

0.6 

K?«i 

78 


>05 

0.0 

0.0 

X 26 

78 

202 

11.* 

0.* 

X 2 S 

78 


>06 

0.0 

0.0 

X 26 

78 

20 3 

25. 1 

1.0 

*25 

78 

207 

0.0 

0.0 

X 26 

78 

20* 

0.0 

0.0 

*25 

78 

208 

0.0 

0.0 

X 26 

78 

205 

n.o 

0.0 

*25 

78 

209 

0.0 

0.0 

X 26 

78 

206 

0.0 

0.0 

*25 

78 

210 

0.0 

0.0 

X 26 

78 

207 

0.0 

0.0 

*25 

78 

211 

1 .5 

0.1 

X 26 

78 

208 

0.0 

0.0 

*25 

76 

213 

0.0 

0.0 

X 26 

78 

209 

0.0 

0.0 

*25 

78 

21* 

2.5 

0.1 

X 26 

78 

2 

0 

0.0 

0.0 

*25 

78 

215 

1.3 

0.0 

X 26 

78 

2 

1 

1.0 

0.0 

*25 

78 

216 

0.3 

0.0 

X 26 

78 

213 

0.0 

0.0 

*25 

78 

217 

0.0 

0.0 

X 26 

78 

21* 

5.8 

0.2 

*25 

78 

218 

0.0 

0.0 

x 26 

78 

2 

5 

0.8 

0.0 

*25 

78 

21 V 

0.0 

0.0 

X 26 

78 

2 

6 

1.0 

0.0 

*25 

78 

220 

0.0 

0.0 

X 26 

78 

217 

0.0 

0.0 

*25 

78 

221 

0.0 

0.0 

x ?6 

78 

2 

8 

0.0 

0.0 

*25 

78 

222 

0.0 

0.0 

X 26 

78 

2 

9 

0.0 

0.0 

*25 

78 

223 

0.0 

0.0 

X 26 

78 

220 

0.0 

0.0 

*25 

78 

228 

0.0 

0.0 

X 26 

78 

221 

n.o 

0.0 

K ?5 

78 

225 

0.0 

0.0 

X 26 

78 

222 

0.0 

0.0 

*25 

78 

226 

0.0 

0.0 

X 26 

78 

223 

0.0 

0.0 

*25 

78 

235 

0.0 

0.0 

X 26 

78 

22* 

0.0 

0.0 

*25 

78 

236 

0.0 

0.0 

x 26 

78 

225 

0.0 

0.0 

X ?5 

78 

237 

0.0 

0.0 

X 26 

78 

226 

0.0 

0.0 


78 

238 

1.3 

0.0 

X 26 

78 

227 

IS . 7 

0.6 

K?S 

78 

23 V 

0.0 

0.0 

X 26 

78 

228 

0.0 

0.0 

*25 

78 

2*0 

0.3 

0.0 

X 26 

78 

229 

0.0 

0.0 

*25 

78 

241 

0.0 

0.0 

X 26 

78 

230 

0.0 

0.0 

*26 

78 

12 ) 

19.8 

0.8 

X 26 

78 

231 

0.0 

0.0 

X 2 6 

78 

122 

5. 3 

0.2 

x 26 

78 

232 

0.0 

0.0 

*26 

78 

123 

0.0 

0.0 

X 26 

78 

233 

0.0 

0.0 

*26 

78 


2 * 

0.0 

0.0 

X?6 

78 

23* 

0.0 

0.0 

*26 

78 


25 

0.0 

0.0 

X 26 

78 

2 35 

0.0 

0.0 

*26 

78 

126 

29.5 

1.2 

X 26 

78 

236 

0.0 

0.0 

*26 

78 

127 

0.8 

0.0 

X 26 

78 

237 

0.3 

0.0 

*26 

78 

1 28 

0.0 

0.0 

X 26 

78 

238 

3.3 

0.1 

X?6 

78 

12 V 

0.0 

0.0 

X 26 

78 

239 

0.0 

0.0 

*26 

78 

130 

0.0 

0.0 

X 26 

78 

2*0 

0.0 

0.0 

*26 

78 

131 

0.0 

0.0 

X 26 

78 

2*1 

0.0 

0.0 

*26 

78 

132 

0.3 

0.0 

X 27 

78 

121 

20.1 

0.8 

*26 

78 

133 

0.0 

0.0 

K 27 

78 

122 

5.8 

0.2 

*26 

78 

13* 

0.0 

0.0 

x 27 

78 

123 

n.o 

0.0 

*26 

78 

135 

0.0 

0.0 

X 27 

78 

12* 

0.0 

0.0 

*2* 

78 

136 

0.0 

0.0 

X 27 

78 

125 

0.0 

0.0 

*26 

78 

137 

0.0 

0.0 

X 27 

78 

126 

29.7 

1.2 

X 26 

78 

138 

1 1 .* 

0.* 

X 27 

78 

127 

0.5 

0.0 

X 26 

78 

1*6 

0.0 

0.0 

X 27 

78 

128 

0.0 

0.0 

X 26 

78 

16 V 

1 .5 

0.1 

X 27 

78 

129 

0.0 

0.0 

X 26 

78 


70 

0.0 

0.0 

X 27 

78 

130 

0.0 

0.0 

X 26 

78 


71 

6.* 

0.3 

X 27 

78 

131 

0.0 

0.0 

X 26 

78 


72 

0.0 

n.o 

X 27 

78 

132 

0.0 

0.0 

X 26 

78 


7 3 

0.0 

0.0 

*27 

78 

133 

0.0 

o.o 

K ?6 

78 


7* 

0.0 

0.0 

x 27 

78 

13* 

0.0 

0.0 

X 26 

78 

175 

0.0 

0.0 

x 27 

78 

1 35 

0.0 

0.0 

X 26 

78 


76 

0.0 

0.0 

X 2 7 

78 

1 36 

0.0 

0.0 

X 26 

78 


77 

0.0 

0.0 

X 27 

78 

137 

0.0 

0.0 
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TABLE 18 .- Continued 


Rain gaga 

n uwbar 


Yaar 


Day 


Rainfall 


In. 


23.1 

0.0 

0.0 

0.0 

0.0 


*?7 
*27 
K?7 
*27 
*27 
*?7 
*27 
K27 
*27 
*27 
*27 
*27 
*27 
*27 
*27 
K?7 
*27 
* 27 
*?7 
*27 
*27 
*27 
K27 
*27 
K27 
*27 
*27 
K27 
•<27 
K?7 
*27 
*27 
*27 
K?7 
*27 
*27 
*27 
*27 
*27 
*27 


10.2 

*7.5 


Rain gaga 
n umbtr 

Yaar 

Day 

Rainfall 

Ml 

UHL 

*27 

78 

221 

0.0 

0.0 

*27 

78 

?22 

0.0 

o.o 

K27 

78 

223 

0.0 

0.0 

*27 

78 

224 

0.0 

0.0 

*27 

78 

225 

0.0 

0.0 

K27 

78 

226 

0.0 

0.0 

*27 

78 

227 

15.5 

0.6 

*27 

78 

228 

0.0 

0.0 

*27 

7fi 

229 

0.0 

0.0 

*27 

78 

230 

0.0 

0.0 

*27 

76 

*31 

0.0 

0.0 

*27 

76 

212 

0.0 

0.0 

*27 

7B 

233 

0.0 

0.0 

*27 

78 

? 3 * 

0.0 

0.0 

*27 

78 

? 3S 

o.o 

0.0 

*27 

78 

236 

0.0 

0.0 

*27 

78 

237 

0.0 

0.0 

*27 

78 

238 

13.2 

0.6 

*27 

78 

239 

0.0 

0.0 

*27 

78 

2*0 

0.0 

0.0 

*27 

78 

2*1 

o.o 

0.0 

*28 

78 

21 

18.0 

0.7 

* 2 « 

78 


*.6 

0.2 

*28 

78 

23 

0.0 

0.0 

*28 

7 8 

2 * 

0.0 

0.0 

* 2 * 

78 

25 

0.0 

0.0 

*28 

78 

126 

30.7 

1.2 

*28 

78 

127 

1.0 

0.0 

*28 

78 

28 

0.0 

0.0 

*28 

78 

?9 

0.0 

0.0 

*28 

78 

30 

0.0 

0.0 

*28 

78 

31 

0.0 

0.0 

*28 

78 

3$ 

0.0 

0.0 

*28 

78 

33 

0.0 

0.0 

*28 

78 

3 * 

0.0 

0.0 

*28 

78 

35 

0.0 

0.0 

*28 

78 

36 

0.0 

0.0 

*28 

78 

37 

0.0 

0.0 

*28 

78 

38 

19.0 

0.7 

*28 

re 

*0 

0.0 

0.0 

*28 

78 

*1 

0.0 

0.0 

*28 

78 

*2 

0.0 

0.0 

*28 

78 

*3 

0.0 

0.0 

* 28 

78 

*« 

0.0 

0.0 

*28 

78 

*5 

0.0 

0.0 

*28 

78 

*6 

0.0 

0.0 

*28 

78 

*7 

3.6 

0.1 

*28 

78 

*8 

0.0 

0.0 

*28 

78 

*9 

0.0 

0.0 

*28 

78 

50 

0.0 

0.0 

*28 

78 

62 

0.0 

0.0 

*28 

78 

S3 

1 .5 

0.1 

*28 

78 

5 * 

0.0 

0.0 

*28 

78 

56 

52.1 

2.0 

*28 

78 

5b 

0.0 

0.0 

*28 

78 

57 

9.1 

0 .* 

*28 

78 

68 

o.o 

0.0 

*28 

78 

59 

0.0 

0.0 

*28 

78 

60 

0.0 

0.0 

*28 

76 

M 

0.0 

0.0 

*28 

78 

62 

0.0 

0.0 

*28 

78 

63 

0.0 

0.0 

*28 

78 

6 * 

0.0 

0.0 

*28 

78 

66 

0.0 

0.0 

*28 

78 

66 

0.0 

0.0 

*28 

78 

67 

0.0 

0.0 

*?8 

78 

68 

0.0 

0.0 

*28 

78 

69 

1.8 

0.1 

*28 

78 

70 

0.0 

o .6 

*28 

76 

171 

1.3 

0.0 

*28 

78 

72 

0.0 

0.0 

*28 

78 

73 

0.0 

0.0 

*28 

76 

7 * 

0.0 

0.0 

*28 

78 

75 

0.3 

0.0 

*28 

*8 

76 

0.0 

0.0 

*28 

78 

77 

0.0 

0.0 

*26 

78 

78 

1*.2 

0.6 

*28 

78 

79 

4 • 6 

0.2 

*28 

78 

80 

0.0 

0.0 
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TABLE 18.- Continued. 


Rain gaga 

Yaar 


Rainfall 

numbtr 


rrm 

In. | 


Rain gaga 

Yaar 


Rainfall 

numbar 

mjr 

L^j 

1 In* 1 ! 


0.8 



78 

78 

78 

\\ 

a 

78 

?JI 

78 

T8 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

? 7$ 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

7H 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

‘ 8 
8 
'8 
8 
78 
’8 
8 
78 


170 


ijl 

175 
78 
177 
i 78 
179 
10 


8 
84 
88 
8 6 
87 
188 

189 

190 

191 
19? 

193 

194 

195 

196 

197 

198 

199 
? 0 ' 
?0 

18 
?04 
?05 
?06 
?07 
?08 
?09 

II? 

? 1 3 

?? 
? 1 8 
? 1 9 
??0 
??1 
??? 
??3 

??4 
??5 
??6 
??7 
??8 
?? 9 
?30 
? 3 1 
?3? 
?33 
?34 
135 
?36 


III 

?4 0 
?4l 

ill 

?8 

?8 

?9 

no 


o.o 

5.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

14.5 

3.8 
0.0 

&:3 

0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.8 
0.0 
0.0 
0.0 
0.0 
0.8 
0.0 
0.8 
0.0 
0.0 
0 0.0 

! m 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

?:* 
0.0 
0.5 
1.5 
1.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0 0 
0.0 
n.o 
0.0 
0.0 
13.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
4.3 
0.0 
0.0 
0.0 

* 2:8 
0.0 
0.0 


3 I:§ 

0.0 

0.0 

0.0 


0.0 

8 :? 

0.0 

0.0 

0.0 

0.0 

0.0 

0.6 

0.1 

0.0 

n.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

?:1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.1 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0.0 

8:1 

0.0 

0.0 

l:S 

0.0 

0.0 

0.0 
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TABLE 18.- Continued 



Rainfall 

number 

inn | In. 


Rain gag* 
number 


Year Day 


7fl ??7 
7B ??B 


Rainfall 
mm I In. 


6.0 
3.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
32 . H 
?.ft 
0.0 
0.0 
O.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
? 0 .6 
7.1 
S?.l 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.*> 
0.0 
0.3 

?• M 
0.0 
0.0 
0.0 
0.0 
o.u 
O.o 
0.0 
0.0 
0.0 
0.0 


7B ?31 
7B 23? 
7B ?33 
7B ?34 
7B ?35 
7B ?36 
7B ?37 


70 130 

76 131 


7« 159 

76 1 AO 


7B 163 
7H 164 
7B 165 
76 1<S6 

7B 167 
76 16« 

74 169 


7ft 177 
76 1 7B 

76 179 

7fi 1 BO 
7ft IB? 
76 183 


76 166 

7ft 187 


76 190 

76 191 

76 19? 

7ft 193 
70 194 

76 )9S 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

37.6 

l .*» 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

66.6 

?.6 

0.0 

0.0 

?ft • 4 

1.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

?.0 

0.1 

0.0 

0.0 

1.3 

0.0 

0.5 

o.o 

O.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

? 1.1 

0.6 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

6.0 

0.0 

0.0 

0.0 

0.0 

o.o 

o.o 

0.0 

o.o 

0.0 

0.0 

0.0 

o.o 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.8 

0.0 
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TABLE 18.- Continued 


Rain gage 
number 


Year Day 


Rainfall 


_L 

_J 

ran 

In . 

7 R ] 

98 

0.0 

0.0 

;r i 

97 

0.0 

0.0 

78 j 

98 

0.0 

0.0 

7 R 1 

9 9 

0.0 

0.0 

7 R 2 

00 

0.0 

0.0 

78 ?01 

23.9 

0.9 

78 20? 

9.4 

0.4 

78 203 

26.2 

1.0 

78 2 

08 

0.0 

0.0 

78 2 

OS 

0.0 

0.0 

78 ? 

08 

0.0 

0.0 

78 2 

07 

o.n 

0.0 

78 ? 

08 

0.0 

0.0 

78 2 

09 

0.0 

0.0 

78 ? 

10 

0.0 

0.0 

78 ? 

11 

1.0 

0.0 

78 ? 

ii 

0.0 

0.0 

78 1 

?\ 

17.3 

0.7 

78 

22 

4.6 

0.2 

78 

23 

0.0 

0.0 

78 

2* 

0.0 

0.0 

78 

25 

0.0 

0.0 

7 H 

26 

34 . H 

1 .4 

78 

27 

O.H 

0.0 

78 

2 8 

0.0 

0.0 

78 

29 

0.0 

0.0 

78 

30 

0.0 

0.0 

78 

31 

0.0 

0.0 

78 

3? 

0.0 

0.0 

78 

33 

0.0 

0.0 

78 

34 

0.0 

0.0 

78 

35 

0.0 

0.0 

78 

36 

0.0 

0.0 

78 

37 

0.0 

0.0 

78 

38 

14.0 

0.5 

78 

3<» 

0.0 

0.0 

78 

40 

0.0 

0.0 

78 

4 2 

0.0 

0.0 

78 

4 3 

0.0 

0.0 

78 

44 

0.0 

0.0 

78 1 

53 

1 .5 

0.) 

78 1 

54 

0.0 

0.0 

78 1 

55 

62.5 

? .5 

78 1 

88 

0.0 

0.0 

78 1 

57 

33.8 

1.3 

78 1 

58 

0.0 

0.0 

78 ) 

59 

0.0 

0.0 

78 1 

60 

0.0 

0.0 

78 ] 

61 

0.0 

0.0 

78 1 

6? 

0.0 

O.o 

78 j 

63 

0.0 

0.0 

78 1 

64 

0.0 

0.0 

78 | 

,65 

0.0 

0.0 

78 1 

66 

0.0 

o.c 

78 ] 

67 

0.0 

0.0 

78 ] 

168 

0.0 

0.0 

78 ] 

169 

2.0 

0.1 

78 1 

170 

0.0 

0.0 

78 1 

17? 

0.8 

0.0 

78 ] 

173 

0.0 

0.0 

78 1 

174 

0.0 

0.0 

78 1 

1 75 

0.0 

0.0 

78 ] 

176 

0.0 

0.0 

78 

177 

0.0 

0.0 

78 1 

1 78 

35.8 

1 .4 

78 

179 

6.3 

0.2 

78 

180 

0.0 

0 . 0 

78 

18 ? 

0.0 

0.0 

78 

83 

0.0 

0.0 

78 

184 

0.0 

0.0 

78 

185 

0.0 

0.0 

78 

86 

0. 3 

0.0 

78 

187 

0.5 

0.0 

78 

188 

0.0 

0.0 

78 

189 

0.0 

0.0 

78 

190 

8.4 

0.3 

78 

191 

0.0 

o.o 

78 

192 

0.0 

0.0 

78 

193 

0.0 

0.0 


Rain gaga 
number 

Year 


Rainfall 
ran | In. 

83? 

78 

194 

0.3 

0.0 

6 32 

78 

195 

0.0 

0.0 

8 3? 

78 

196 

0.0 

0.0 

8 3? 

78 

197 

0.0 

0.0 

6 3? 

78 

198 

0.0 

0.0 

6 3? 

78 

199 

0.0 

0.0 

632 

78 

200 

0.0 

0.0 

632 

78 

201 

20.8 

0.8 

632 

78 

?0? 

10.9 

0.4 

63? 

78 

?03 

4 3.4 

1.7 

63? 

! 78 

204 

0.0 

0.0 
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TABLE 18.- Continued 


fUln gigt 
number 


Year 


Day 


Rainfall 



*33 

7A 19? 

*31 

70 >93 

*33 

7ft 194 

*1? 

7* 195 

*11 

7 ft 196 

*33 

7M 197 

*13 

7* 19ft 

*33 

7H 199 

*33 

7ft ?00 

2} 

*33 

7ft 201 
7ft 202 
78 ?03 

*33 

i\\ 

7ft ?04 
7ft 205 

7ft ?06 
7ft ?0 7 
7ft 20ft 

*31 

7ft ?09 

ill 

w n 

*33 

7ft ? 4 

*33 

7ft 2 5 

*33 

7ft 2 6 

*13 

78 ? 7 

*33 

7ft 2 ft 

K 1 3 

7« 2 9 


7" 220 

*33 

7 ft 221 

*13 

7ft ??? 

*33 

7ft ??3 

*33 

7ft ??4 

*13 

7 ft ?2S 

*33 

7ft 226 

*31 

78 22 7 

*31 

7ft ??fl 

*33 

7 8 ??9 

*33 

7ft ?30 

*11 

*31 

*31 

Is k 

*11 

7ft ?14 

*31 

*31 

7ft 235 
7 ft ?36 

*11 

7 ft 237 

*13 

78 238 

*11 

7ft 239 

*13 

78 240 

*13 

7ft ?4 1 

*34 

7ft 21 

*14 

7ft 22 

* 14 

7ft 23 

*34 

7H ?4 

*14 

7fl 2*> 

*14 

.» 

*14 

*34 

7» 2* 

*34 

7 ft 29 

*34 

7ft 10 

*34 

7ft 11 

*34 

7ft 32 

*3* 

7ft 33 

*14 

7ft 3S 

*14 

7 ft 36 

*14 

7ft 37 

*14 

7ft 3ft 

*14 

7ft 39 

*14 

7fl 40 

*14 

7ft 41 

* 14 

7 ft 42 

*14 

7 ft 43 

*14 

7ft 44 

*14 

7ft 45 

*14 

7ft 4b 

*34 

78 47 

*34 

7ft 53 

*14 

7ft 54 

*34 

7ft 55 

*14 

7ft $6 


o.o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.4 

m 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

2.J 

li! 

0.0 

o.u 

0.0 

o.u 

0.0 

0.0 

0.0 

0.0 

0.0 

10.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

2.3 

0.0 

0.0 

0.0 

16.3 
S.« 
0.0 
0.0 
0.0 

3 ?:$ 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1:8 

0.0 

30.7 

0.0 


0.0 

0.0 

0.0 

0.0 

o.g 

0.0 

0.0 

0.0 

0.0 

0.4 

‘.4 

.7 

.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.1 

o.t 

0.0 

0.0 

0.0 

o.n 

0.0 

o.n 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.0 

0.0 

0.6 

1:1 

0.0 

0.0 

l: ? o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.n 

0.0 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

S:& 

1:1 


Rain gaga 

~ 


Rainfall 

number 

. 


m 

| In. 

*34 

7ft 

187 

1 3.0 

0.5 

*14 

7ft 


5ft 

o.o 

0.0 

*14 

7fl 


59 

o.o 

0.0 

* 14 

7 ft 


60 

0.0 

o.n 

*14 

7ft 


M 

o.n 

0.0 

*14 

7ft 


62 

0.0 

0.0 

*34 

7ft 


61 

0.0 

0.0 

*14 

78 


64 

0.0 

0.0 

*14 

7ft 


65 

0.0 

0.0 

*14 

7ft 


6 6 * 

0.0 

0.0 

*14 

78 


0.0 

0.0 

*34 

7ft 


68 

0.0 

0.0 

*34 

7ft 


69 

1.0 

0.0 

*14 

7ft 


70 

0.0 

0.0 

* 14 

7ft 


71 

3.0 

0.1 

*34 

7ft 


72 

0.0 

0.0 

*34 

7ft 


73 

0.0 

0.0 

*34 

7ft 


74 

o.o 

0.0 

*34 

78 


75 

0.0 

0.0 

*14 

7ft 


76 

o.n 

0.0 

*34 

78 


77 

O.o 

0.0 

*14 

7ft 


7ft 

ft.l 

0.3 

*14 

7ft 


79 

3.8 

0. 1 

*14 

7ft 


80 

0.0 

0.0 

*14 

7ft 


ft? 

0.6 

0.0 

*14 

7ft 


ft! 

0.0 

0.0 

*34 

7ft 


ft 4 

0.5 

0.0 

* 14 

7 ft 


ft5 

0.0 

o.n 

* 14 

7ft 


«6 

0.0 

0.0 

*34 

78 


ft 7 

0.3 

0.0 

*14 

78 


ftft 

0.0 

n.n 

*14 

7ft 


89 

0.0 

0.0 

*14 

7ft 


90 

1.3 

0.0 

*14 

*34 

7ft 

7ft 


V 

0.0 

O.o 

0.0 

0.0 

* 14 

7ft 


91 

0.0 

0.0 

*14 

7ft 


94 

0.0 

0.0 

*14 

7ft 


95 

0.0 

o.n 

*14 

7« 


96 

0.0 

0.0 

K *U 

7ft 


97 

0.0 

0.0 

* 14 

78 

1 9ft 

o.o 

0.0 

*34 

7 ft 

1 

90 

0.0 

0.0 

*34 

7ft 

2 

00 

0.0 

n. 0 

*34 

7ft 

201 

ft. 9 

n.3 

*34 

7 ft 

202 

12.7 

0.5 

*18 

7 ft 

2 

03 

24.9 

1 . 0 

*14 

7H 

2 

04 

0.0 

0 ., 0 

*14 

7ft 

205 

0.0 

0.0 

*14 

7ft 

206 

0.0 

0.0 

*34 

7ft 

207 

0.0 

0.0 

*34 

*34 

7ft 

7ft 

208 

209 

0.0 

0.0 

0.0 

0.0 

*34 

7ft 

? 

10 

O.n 

0.0 

*34 

7ft 

2 

1 1 

o.n 

0.0 

* 34 

7ft 

2 

1 3 

2.0 

0.0 

*14 

7ft 

2 

14 

S. 1 

0.2 

*14 

7ft 

2 

15 

o.ft 

0.0 

*34 

7ft 

2 

16 

1 . i 

0.0 

* 14 

7ft 

2 

1 7 

0.0 

0.0 

* 14 

7ft 

? 

1 « 

0.1) 

n.n 

« 14 

7H 

2 

19 

O.o 

O.o 

* 14 

7ft 

220 

o.u 

0.0 

*14 l 

7ft 

2 

21 

0 • ** 

o.n 

*34 

7ft 

2 

22 

o.n 

n.o 

*34 

7ft 

223 

0.0 

0.0 

* 14 

7 ft 

224 

0.0 

o.o 

*14 

7ft 

225 

0.0 

0.0 

*34 

7ft 

226 

0.6 

n.o 

*14 

7ft 

2?7 

16.8 

n. 7 

* 14 

7 ft 

22H 

0.0 

n.n 

* 14 

7ft 

2 

29 

o.n 

0.0 

*14 

7ft 

2 

10 

0.0 

0.0 

*14 

7H 

211 

0.0 

0.0 

* 14 

7* 

21 ? 

o.o 

0.0 

* 14 

7ft 

211 

0.0 

0.0 

* 14 

7ft 

234 

0.0 

n.o 

*34 

78 

218 

0.0 

0.0 

*14 

7ft 

236 

0.0 

0.0 

* 14 

7ft 

237 

1.0 

0.0 
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TABLE 18.- Continued. 


Rain gaga 

number 

Year 

Day 

Rainfall 



XU 78 238 1.2 

X 3* 78 279 O.C 

"3* 78 240 0.2 

X 3* 78 ?4 1 0.1 

X“l4 78 ?4? O.C 

58 B \U .*:! 

:\l tt R : 

5JI J2 : 

0.0 

0.0 

0.0 

0.0 

n.o 

0.0 

0.7 

1:1 

0.0 

0.0 


x 
«■ 
K3S 
X35 
X3S 
X75 
X35 
X75 
X35 
XIX 
X3X 
x 35 


78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 


26 

27 

?8 

?9 

30 

31 

5! 

3* 
75 
1 38 
37 


0.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O.C 
20 . 


x 35 

78 l 

30 

o.n 

x 75 

78 

40 

0.0 

x 75 

78 1 

*1 

0.0 

x 35 

78 

4? 

0.0 

x 38 

78 

4 3 

o.u 

X3S 

78 

44 

n.o 

x 75 

78 

45 

n.o 

X76 

78 

48 

o.n 

X7S 

78 

47 

0.3 

x 35 

78 

48 

1 .0 

x 35 

78 

4Q 

0.0 

x 35 

78 

50 

0.0 

x 3S 

78 

52 

n.o 

x 75 

»8 

53 

1.3 

" 35 

78 

154 

0.0 

x 38 

78 

55 

6 7.1 

X IS 

78 

156 

0.0 

x 35 

78 

1*7 

15.5 

x 76 

78 

158 

0.0 

X7S 

78 

159 

o.n 

x 3S 

78 

160 

n.o 

x 3S 

78 

161 

n.o 

«3S 

78 

16? 

0.0 

x 35 

78 

163 

0.0 

x 3 s 

78 

164 

0.0 

x 75 

78 

165 

0.0 

x 76 

78 

166 

0.0 

X 3S 

78 

167 

0.0 

x 35 

78 

148 

0.0 

x 35 

78 

149 

1.0 

x 3S 

78 

170 

0.0 

x 35 

78 

171 

0.5 

x 75 

78 

17? 

0.3 

X 3S 

78 

173 

0.0 

X 35 

78 

174 

0,0 

"35 

78 

175 

0.0 

x 35 

78 

176 

0.0 

x 35 

78 

1 77 

o.n 

X 35 

78 

178 

16.8 

x 35 

78 

179 

5.8 

x 35 

78 

140 

0.0 

X3S 

78 

18? 

n.o 

x 35 

78 

183 

0.0 

X 35 

78 

184 

0.0 

x 35 

78 

185 

0.0 

x 35 

78 

184 

3.0 

x ’S 

78 

187 

2 • 3 

X 

78 

188 

0.0 

X 35 

78 

189 

0.0 

X 35 

78 

194 

0.0 

X 35 

78 

95 

O.H 

x 35 

78 

196 

o.u 

x 35 

78 

197 

0.0 

" 35 

78 

198 

0.0 

X 35 

78 

199 

0.0 


0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

0.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

J.O 

n. o 
0.0 
2.6 
0.0 
0.8 
0.0 
0.0 

o. u 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
n.7 
0.? 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
O.i 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


Rain gaga 

Yaar 


Rainfall 

number 

umy 

Li- 

n-n 


x 35 

78 200 

0.0 

0.0 

X 35 

78 2 

m 

11.4 

5.1 

(i.O 

0.5 

x 35 
x 35 

78 ? 
78 ? 

02 

n> 

o!o 

X 35 

78 ? 

08 

0.0 

0.0 

X 35 

78 ? 

09 

0.0 

0.0 

X 75 

78 2 

1° 

0.0 

n.O 

X 35 

78 ? 

il 

0.0 

0.0 

X 36 

78 1 

|I 

14.0 

0.6 

x 34 

78 1 

?2 

3.0 

n.i 

x 34 

78 j 

23 

0.0 

0.0 

X34 

78 { 

?4 

n.n 

0,0 

X36 

78 1 

25 

o.u 

n.o 

X 36 

78 1 

24 

27.9 

i.l 

X 34 

78 1 

2 7 

0. J 

0.0 

x 36 

78 1 

2" 

o.n 

0.0 

X 76 

78 1 

29 

0.0 

0.0 

x 36 

78 j 

30 

o.n 

0.0 

X 36 

78 i 

31 

0.0 

0.0 

X 74 

78 1 

3? 

0.0 

n.o 

X 76 

78 I 

33 

n.o 

n.o 

X34 

78 1 

34 

0.0 

0.0 

x 76 

78 1 

35 

o.n 

0.0 

X 76 

78 1 36 

o.u 

0.0 

x 76 

78 

77 

0.0 

n.o 

X 74 

74 

38 

I5.n 

0.6 

X 76 

78 140 

0.0 

0.0 

X 76 

TX 1 

41 

n.o 

n.O 

X 76 

78 

4? 

0.0 

0.0 

X 74 

78 

4 1 

0.0 

0.0 

x 74 

78 

4* 

U. J 

o.u 

X 74 

78 

46 

0.0 

0.0 

X 74 

78 

44 

o.u 

u.o 

X 76 

78 

47 

1.3 

0.0 

x 76 

78 

48 

1 .5 

0.1 

X }6 

78 

49 

n.o 

0.0 

X 76 

78 

60 

0.0 

n.o 

X 34 

78 

4? 

0.0 

n.o 

X 76 

78 

S3 

1.5 

o.I 

x 74 

78 

54 

0.0 

0.0 

■ 76 

78 

55 

68.6 

2.7 

x 76 

78 

56 

0.0 

0.0 

x 76 

78 

57 

1?.? 

n.5 

X 34 

78 

58 

0.0 

0.0 

X 76 

78 

69 

0.0 

0.0 

X 74 

78 

60 

n.o 

n.n 

X 74 

78 

61 

0.0 

0.0 

X 74 

78 

4? 

0.0 

0.0 

X 34 

78 

63 

u.o 

0.0 

x 36 

78 

64 

0.0 

0.0 

x 36 

78 

66 

n.o 

0.0 

X 76 

78 

66 

0.0 

0.0 

X 74 

78 

67 

o.u 

n . 0 

X 76 

78 

68 

u.o 

0.0 

X 14 

78 

49 

0.4 

u.o 

x 76 

78 

70 

O.U 

n.o 

X 74 

78 

71 

1 . 3 

0.0 

x 36 

78 

7 ? 

0.0 

0,0 

X 74 

78 

73 

O.U 

0,0 

X74 

78 

74 

o.n 

0.0 

x 7* 

7 8 

76 

O.C 

0.0 

X 74 

78 

76 

u.o 

0.0 

X 76 

78 

77 

o.u 

0.0 

x 7* 

78 

78 

8.4 

n. 3 

X 74 

78 

79 

6.6 

(•.? 

X 76 

78 

80 

O.U 

o.n 

X 76 

78 

8? 

0.6 

o.u 

X 76 

78 

83 

0.0 

0.0 

X 76 

78 

84 

O.n 

n.o 

X 76 

78 

8S 

o.u 

0.0 

X 76 

78 

84 

0.0 

0.0 

x 76 

78 

87 

n . 5 

n.o 

X 74 

78 

88 

U.O 

u.o 

X 76 

78 

89 

n.o 

0.0 

x 74 

78 

90 

2J.9 

0.9 

X 76 

78 

91 

0.0 

0.0 

X 76 

78 

19? 

n.o 

0.0 

X 76 

78 

193 

o.u 

0.0 

X 36 

78 

144 

0.0 

0.0 
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TABLE 18.- Continued 


Min gaga 
niaabar 


Yaar 


Day 


Rainfall 
m I In. 


Rain gage 
nunbtr 


Yaar 


Day 


M infall 


mr In 


1ft 

7ft IPS 

0.0 

n.o 

ft 17 

7ft 

18S 

0.0 

0.0 

1ft 

7ft 

86 

0.0 

0.0 

ft 17 

7ft 

1 86 

0.0 

0.0 

1ft 

7* 

87 

n.o 

0.0 

ft 17 

7ft 

187 

o.n 

0.0 

1ft 

7ft 

«ft 

0.0 

0.0 

ft 17 

7ft 

1 ftft 

0.0 

n.O 

1ft 

7ft 

aa 

0.0 

0.0 

ft 1 7 

7ft 

1 "a 

n.o 

n.n 

1ft 

7ft 

►no 

0.0 

0.0 

ft 17 

7ft 

1«0 

16.1 

ft. 6 

1ft 

7 ft i 

►ni 

ft. 6 

0.3 

ft 17 

7ft 

1 a i 

0.0 

0.0 

1ft 

7ft ; 

►n? 

l i.a 

o.s 

« 17 

7ft 

1 o? 

n.o 

n.n 

16 

7ft ; 

►01 

10 . a 

0.4 

ft 17 

7ft 

i m 

o.o 

0.0 

1ft 

7ft 

►Oft 

0.0 

0.0 

ft J 7 

7ft 

m* 

0.0 

0.0 

3* 

7ft j 

►OS 

0.0 

0.0 

ft 17 

7ft 

las 

0.1 

0.0 

)ft 

7ft 5 

l 06 

0.0 

0.0 

ft 17 

7ft 

186 

0.0 

0.0 

ift 

7ft i 

►07 

0.0 

o.o 

ft 17 

7ft 

la' 

0.0 

0.0 

3* 

7ft < 

►Oft 

0.0 

0.0 

ft 17 

7ft 

i*' 

o.o 

0.0 

1ft 

7ft i 

► on 

0.0 

0.0 

ft 17 

7ft 

[na 

0.0 

n.o 

16 

7ft i 

MO 

(i.O 

0.0 

*17 

7H 

>00 

0.0 

o.n 

1ft 

7ft ; 

Ml 

0.0 

0.0 

ft 17 

7ft ?01 

6. I 

0.? 

1ft 

7<i ; 

ii 

0.0 

0.0 

ft 37 

7ft /.’0> 

IS. 5 

0.6 

17 

7ft 


10.4 

0.4 

ft 17 

7ft 

>01 

8.6 

0.1 

17 

7ft 

p/ 

1 .ft 

0.1 

■ 17 

7ft 

?04 

0.0 

0.0 

17 

7ft 

? j 

0.0 

0.0 

ft 17 

7ft 

fos 

0.0 

0.0 

17 

7ft 

?* 

0.0 

0.0 

ft 17 

7ft 

?06 

0.0 

n.o 

17 

7M 

?s 

0.0 

0.0 

ft 17 

7ft 

70 7 

0.0 

n.o 

17 

7ft 

>6 

1ft. 0 

0.7 

ft 17 

7ft 

7 OH 

0.0 

0.0 

17 

7ft 

?7 

?.o 

n.l 

ft 17 

7ft 

7on 

0.0 

0.0 

37 

7ft 

?ft 

0.0 

O.o 

ft 17 

7ft 

MO 

0.0 

o.o 

17 

7ft 

?a 

0.0 

0.0 

* 17 

7ft 

si 1 

0.0 

0.0 

17 

7ft 

’0 

0.0 

0.0 

ft 17 

7ft 

>11 

0.0 

0.0 

17 

78 

11 

0.0 

o.o 

ft 1ft 

7ft 

.4 

0.0 

0.0 

17 

7ft 1 1? 

0.0 

0.0 

ft 1ft 

7ft 


0.1 

0.0 

17 

7ft 

11 

0.0 

o.n 

ft 1ft 

7ft 

.6 

13.6 

1.1 

17 

7ft 

1* 

0.0 

0.0 

ft 1ft 

7ft 

>7 

1.6 

n. i 

17 

7ft 

1ft 

0.0 

0.0 

ft Jft 

7ft 

11 

0.0 

0.0 

17 

7ft 

1o 

0.0 

0.0 

ftlft 

7ft 

ns 

P.0 

0.0 

17 

7ft 

17 

0.0 

0.0 

ft 1ft 

7ft 

16 

0.0 

0.0 

17 

7ft 

1ft 

7.6 

0. j 

ft 1« 

7ft 

V 

n.o 

n.O 

17 

7ft 

in 

0.0 

n.o 

ftlft 

7 ft 

18 

16.? 

0.6 

17 

7ft 

40 

0.0 

0.0 

ft 1ft 

7ft 

la 

0.0 

0.0 

17 

7ft 

4 1* 

0.0 

0.0 

ft 1ft 

76 

40 

0.0 

0.0 

17 

7ft 

41 

0.0 

0.0 

ft 1ft 

7ft 

41 

0.0 

0.0 

17 

7ft 

44 

o.u 

n.o 

ftlft 

f ft 

4? 

0.0 

o.n 

17 

7ft 

4S 

0.0 

0.0 

ft 1ft 

7ft 

41 

n.o 

n.O 

17 

7ft 

46 

0.0 

0.0 

ftlft 

7ft 

44 

?.o 

n.l 

17 

7ft 

47 

0.0 

0.0 

ft 1ft 

7** 

4S 

0.0 

n.o 

17 

7ft 

4ft 

O.ft 

n.o 

ftlft 

7ft 

[46 

n.o 

n.o 

17 

7ft 

4a 

0.0 

0.0 

ft 1ft 

7ft 

47 

0.0 

0.0 

17 

7ft 

so 

0.0 

0.0 

ft 1« 

7ft 

isi 

1 . 1 

n.n 

17 

Vft 

ft? 

0.0 

0.0 

ft 1ft 

7ft 

64 

II. <1 

n.o 

17 

7ft 

ftl 

?.l 

0.1 

ft 1ft 

7ft 

ss 

?6. 7 

1.0 

17 

7§ 

ft4 

0.0 

0.0 

ftlft 

7l» 

>6 

0.0 

0.0 

17 

7ft 

ftS 

66. ft 

?.6 

ft 1ft 

7ft 

67 

? 1.6 

0.8 

17 

7ft 

ft6 

0.0 

0.0 

ftlft 

7ft 

6m 

0.0 

0.0 

17 

7ft 

ft 7 

Ift.S 

0.7 

ftlft 

7ft 

sa 

0.0 

0.0 

17 

7ft 

ftft 

0.0 

o.n 

ft 1ft 

7ft 

60 

o.n 

0.0 

17 

7ft 

ftn 

o.u 

0.0 

ft 1ft 

7ft 

6- 1 

0.0 

0.0 

17 

7ft 

60 

0.0 

0.0 

ft 1ft 

7M 

r? 

n.o 

o.n 

17 

7ft 

61 

0.0 

n.o 

ftlft 

7ft 

63 

n.n 

n.o 

17 

7ft 

6? 

0.0 

0.0 

ftlft 

7 ft 

66 

o.n 

0.0 

17 

7ft 

61 

0.0 

0.0 

ft 1ft 

7ft 

6S 

0.0 

0.0 

17 

7ft 

64 

0.0 

0.0 

ftlft 

7ft 

66 

n.o 

0.0 

17 

7ft 

6S 

n.o 

0.0 

ftlft 

7ft 

67 

n. n 

(1.0 

17 

7ft 

66 

0.0 

0.0 

ft 1« 

7ft 

6M 

0.0 

o.o 

17 

7ft 

67 

0.0 

0.0 

ft 1ft 

7ft 

sa 

n. i 

n.o 

17 

7ft 

6 ft 

0.0 

O.n 

ft 1ft 

7ft 

70 

o.n 

0.0 

17 

7ft 

on 

n.B 

n.o 

« 1H 

771 

71 

1 . J 

n.n 

17 

7ft 

70 

0.0 

0.0 

ft 1ft 

7ft 

7 ? 

n * 

0.0 

<7 

7ft 

71 

?.ft 

0.1 

ft 1ft 

7ft 

71 

n.o 

0.0 

17 

7ft 

7? 

0.0 

0.0 

ft 1ft 

7ft 

74 

o.o 

o.o 

17 

7ft 

7 J 

n.o 

0.0 

ft 1ft 

7ft j 

75 

0.0 

n.o 

17 

7 a 

74 

n.o 

0.0 

ft 1ft 

7ft 

76 

0.0 

0.0 

17 

7ft 

7ft 

0.0 

0.0 

ft 1ft 

7ft 

77 

n.o 

0.0 

17 

7ft 

76 

0.0 

0.0 

ft 1ft 

7 « 

78 

18.8 

0.7 

17 

7ft 

77 

0.0 

0.0 

ft 1ft 

7ft 

7V 

a. 7 

0.4 

17 

7ft 

7ft 

11.? 

0.4 

ft 1ft 

7ft 1 

ftO 

0.0 

0.0 

17 

7ft 

78 

6.1 

0.? 

ft 1ft 

7H J 

ft? 

?.* 

0.1 

17 

7ft 

ftO 

0.0 

0.0 

ftlft 

7ft 

88 

o.u 

0.0 

17 

7ft 

ft? 

O.0 

0.0 

ftia 

7ft 1 

ao 

7.4 

0.1 

17 

7ft 

ftl 

0.0 

0.0 

ft 1ft 

7ft 1 

ai 

0.0 

0.0 

17 

7ft 

ft 4 

n.l 

0.0 

ft 1ft 

7ft ? 

n? 

0.0 

0.0 
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TABLE 18.- Concluded 


Rain gaga 
n unbar 


Vtar 


Day 


Rainfall 


mr I In 


■ in 

•fin 
« in 

■ in 
If IQ 

■ IQ 
■)Q 

* lQ 

■ IQ 

* IQ 
K1Q 

■ IQ 

■ IQ 

« 19 

■ 3 « 

■ IQ 

■ IQ 
if IQ 
if IQ 
If IQ 
If IQ 

■ IQ 

M « 

•f IQ 

■ IQ 
If IQ 
if IQ 
If IQ 

if IQ 

■}Q 

* IQ 

•f IQ 
if IQ 

* 1 « 

■ 3 «> 
H IQ 
if IQ 
■IQ 

■ IQ 

■ IQ 
If IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 
« IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 
« IQ 
« IQ 
• IQ 

■ <Q 

■ IQ 

■ IQ 
« IQ 

■ IQ 
r IQ 
f IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 

■ IQ 

■ 'IQ 
«1Q 
■3Q 

■ IQ 


7* 

TO 

fn 

rn 

76 

76 

?2 

rn 

78 

78 

78 

78 

78 


?08 

? 0Q 

H! 

i;q 

1 30 

31 


J 3 * 

ns 


0.0 
0.0 
o.o 
o.o 
o.o 
u . i 
?Q.‘> 
0,0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 

o.o 

0.0 

0.0 

0.0 

0 . 0 

1. £ 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 


78 

37 0.0 

0.0 

78 

jn n.Q 

O.s 

78 

4 1 0.0 

0.0 

78 

4 ? 0.0 

0.0 

78 

*1 0.0 

0.0 

78 

*4 0.0 

0.0 

78 

*S 0.0 

0.0 

78 

*8 0.0 

0.0 

T8 

% 7 0.0 

0.0 

78 

53 0.8 

0.0 

78 

S4 0.0 

( 1.0 

78 

6 ? 0.0 

0.0 

78 

6 3 0.0 

0.0 

78 

64 0.0 

0.0 

78 

6S 0.0 

O.o 

78 

66 0.0 

0.0 

78 

67 0.0 

0.0 

78 

68 0.0 

0.0 

78 

4Q 0.0 

0.0 

78 

170 0.0 

0.0 

78 

(71 0.0 

o.o 

78 

7 ? 0.0 

o.o 

78 

73 0.0 

0.0 

78 

[74 0.0 

0.0 

78 

7S 0.0 

0.0 

78 

[76 0.0 

0.0 

78 

177 0.0 

0.0 

78 

178 7.6 

0.3 

78 

170 1.3 

0.0 

78 

180 0.0 

0.0 

78 

18 ? 0.0 

0.0 

tb 

(81 0.0 

0.0 

78 

[84 0.0 

0.0 

78 

18S 0.0 

0.0 

78 

86 0.0 

0.0 

78 

87 0.0 

0.0 

78 

88 0.0 

'’.0 

78 

8Q 0.0 

0.0 

78 

QO 0.0 

0.0 

78 

Q 1 0.0 

0.0 

78 

Q ? J.O 

0.0 

78 

Q 1 0.0 

0.0 

78 

Q4 O.U 

u.o 

78 

QS 0.1 

0.0 

78 

Q6 0.0 

0.0 

78 

Q 7 0.0 

0.0 

78 

Q8 0.0 

O.o 

78 

QQ 0.0 

0.0 

78 

?00 0.0 

0.0 

78 

?0 7 0.0 

0.0 

78 

?08 0.0 

0.0 

78 

? 0Q 0.0 

0.0 

78 

?10 0.0 

c.o 

78 

?11 0.8 

0.0 

78 

2 1 3 0.3 

0.0 

78 

? 1 Q 0.0 

0.0 

78 

220 0.0 

0.0 

78 

o.'; 

0.0 

78 

?7i O.o 

o.e 

78 

?23 o.o 

0.0 

78 

>?4 0.0 

0.0 

78 

??S 0.0 

0.0 

78 

?? 6 1.3 

0.0 

78 

?2 7 14. s 

0.6 

78 

??8 0.0 

0.0 


Rain gaga 

number 

- 

Day 

Rainfall 

MR 

- 

« IQ 

78 

??Q 

0.0 

o.o 

■ IQ 

78 

?!0 

0.0 

0.0 

■ IQ 

78 

?31 

0.0 

0.0 

■ IQ 

78 

?V 

0.0 

0.0 

■ IQ 

78 

213 

0.0 

0.0 

■ IQ 

7« 

>34 

O.U 

0.0 

■ IQ 

78 

?1S 

0.0 

0.0 

« la 

76 

>36 

u.o 

0.0 

■ IQ 

78 

>37 

0.0 

0.0 

■ IQ 

78 

? 18 

2 . 3 

0.1 

■ 1C 

78 

?! Q 

u.o 

0 .0 

■ IQ 

74 

? 4 0 

u.o 

0,0 

■ 3Q 

74 

?4l 

0.0 

0.0 
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TABLC 19.- Concluded 


Day 

Temperature, °F 

Rainfal 1 , 
0.01 in. 

Solar 

radiation, 

langleys 

Wind 

run, 

statute 

miles 

Pan Evaporation, 
0.01 in. 

Max. 

Min. 

?nn 

*•# 


r 

MHO 

1 1)3 

41 

?«\ 

30 

nS 

•-M 

M Pt 

1 1h 

Jm 

?>'? 

ft Q 

HJt 

p<\ 

\?P 

‘JO 

10 

?m 

ftu 

S* 


ft ft ft 

MU 

<v 

?l u 

ts 

S 3 


S />». 

*<• 

30 

r»s 


ft i 


1ft / 

It'S 

.17 


Qti 

ft ft 


Sftft 

IMS 

<4*3 

20 r 

i m 

fsft 


S*>n 

1 Oh 

M 1 


31 

h7 


S-»ft 

7 s 

ftS 


vs 

ft 7 


ftft / 

|M| 

HO 

r'l" 

l n -» 

n 


SllM 

1 7S 

71 

P 1 1 

ft* 

ft ft 

lift 

•4-1 7 

1 DM 

41 


‘-J'l 

‘.ft 


ft ftw 

M P 

JM 

P 1 > 

•#n 

f>n 

•*r* 

ftftS 

\P1 

IS 

r|4 

ft / 

s‘* 

t > 

**Sh 

ftft 

*0 

''I 1 - 

ft ft 

.ft 

i s 

IH" 

1^4 

3M 

rl> 

h/* 

si 

.i l 

P>yfi 

hS 

1 1 

k\ r 

»,) 

•. 3 

f 

S 1-* 

/ \ 

is 

PI * 

ft t 

ftS 

1 

‘•ft* 

1 Jft 

1 4 

•>1 v 


ftft 


10m 

Jft 

ft f* 

rro 

•JO 

ftft 

} 

SI 1 

■41 

is 

rn 

31 

S7 


so, 

M 1 

•41 

r,v 

HQ 

ft M 


Si)' 

hh 

W 

,vi 

*J1 

ft 7 


S I.h 

hft 

1ft 

;vm 


ft 7 


S-’M 

Sf» 

w 

rVS 

MM 

ftO 

f 

S 1 *» 

ftft 

SI 


l«’ 

b ft 

•• i 


1 MH 

ft t 

Kii 

VJ 1 

S,* 

S 7 

bftr 

1^7 

ss 

|S3 

Q 4 

HI 


S4 « 

1 1 1 

M<* 

Euj 

37 

ftft 


*?S ' 


Ml 

,MP 

1 On 

ftO 


S' 1*4 

✓ M 

sr 

?M 

7« 

•'l 


S >' 

/>1H 

Ml 

?3> 

ft 1 

-,S 


ft 

1 I- 

ft<* 

rji 

3? 

MS 


Sn t 

1 MV 

44 

p iu 

3S 

•S ♦ 


*4 *J^ 

/-* 

1M 

r is 

37 

s7 

1 

Sftft 

??u 

h*> 

r3* 

30 

Hi 


ft ^ 1 

~>h 

Mr 

PH 

QQ 

CTiH , 

fs? 

311 

1 1^ 

so 

✓ 3* 

Q \ 


1 >• 

ft^J ) 

13 

ro 

r3S 

cm 

Vn 


r<.l 

Ml 

ir 

yXTi 

HU 


»' ft 

u r * * 

71 

r3 


HI 

Kn 

r 

<?7i 

<S 1 

rs 

jjrj 

17 


/> 

44 l 

h<* 

r l 

y 

70 

la 


4?n 

1 1 1 

j p 


[T * trace, less than 0.01 inches] 
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TABLE 20.- IRRIGATION DATA 

[The irrigation information given below is for the entire 
quarter section (160 acres)] 

Field 1 

Start date: June 16, 1978 
Stop date: Sept. 12, 1978 

Irrigation rate: 550 gal/min 

Approximate system revolution time: 9 days 

System off time: Approximately 1 day from start date 

to stop date 

Total water appl ied: %19.7 inches 
Field 2 

Start date: May 20, 1978 

Stop date: Sept. 27, 1978 

Irrigation rate: 550 gal/min 

Approximate system revolution time: 9 to 10 days 

System off time: about 7 days from start date to 

stop date 

Total water appl ied: «27.8 inches 
Field 3 

Start date: June 17, 1978 

Stop date: Sept. 8, 1978 

Irrigation rate: 425 gal/min 

Approximate system revolution time: 8 to 11 days 

Total number of revolutions: 8 

Boom position: June 17, south; June 23, ESE; 

June 30, south; July 7, east; July 14, NE; July 21, NW; 
July 28, SE; Aug. 4, SE; Aug. 11, ENE; Aug. 18, SW; 

Aug. 25, SE; Sept. 1, north; Sept. 8, south. 

Total water applied: «16.3 inches 
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These systems operated continuously unless otherwise noted in the table. 

Each irrigation system is a rotary system located in the center of a quarter 
section (160 acres). The location of each of the three fields, in relation 
to the irrigation system, is snown in figure 5. 



Figure 5.- Irrigation system location as related to test fields 1, 2, and 3. 
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4. TYPE II DATA 


Data and samples were acquired from 43 fields in conjunction with seven air- 
craft overflights. Fields 1 through 14 were included In these 43 fields. 

Data consisted of soil moisture, bulk density, soil temperature measurements, 
vegetation samples, and photographs for estimating surface roughness. 

Aircraft overflights occurred on July 18, 20, 21, and 22 and August 8, 9, 
and 11. Soil moisture and soil temperature measurements were made the same 
day as the aircraft overflights. Bulk density data, vegetation samples, and 
photographs for estimating surface roughness were acquired the same week as 
the aircraft overflights. 


Date 

Jul ian 
date 

Aircraft 

flight 

Data 
fl ight 

Site 

7/18 

199 

6 

4 

76 

7/20 

201 

7 

5 

76 

7/21 

202 

8 

6/12 

76/194 

7/22 

203 

9 

7 

76 

8/8 

220 

25 

8 

76 

8/9 

221 

26 

9/13 

76/194 

8/11 

223 

28 

10 

76 


Soil moisture data and soil temperature data are available on magnetic tape. 

4.1 SOIL MOISTURE 

4.1.1 SAMPLE ACQUISITION 

Gravimetric soil moisture data were acquired at each of the 35 locations and 
depths shown in figure 6. The samples for soil moisture were taken by local 
personnel hired in the Colby area. These personnel were given a training 
session along with the handout shown in appendix F, which defines the sampling 
procedure used. Table 21 gives the sampling activity by field and day. 
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TABLE 21.- SOIL MOISTURE SAMPLING ACTIVITY BY FIELD AND DAY d 


Field 

Julian day 









no. 

199 

200 

201 

202 

203 

220 

221 

223 

i 

n 

1 

n 

n 

n 

n 

H 


2 




IS 

KS 

B 

■s 

p 

3 

u 

m 

B 

B 

B 

B 

B 


4 

X 

_ 

B 

B 

B 

X 

B 

B 

5 

c 

— 

KS 

B 

B 

■■ 


B 

6 

X 

— 

B 

B 

B 

B 

B 

B 

7 

n 

BR 

B 

B 

B 

m 

B 

B 

8 



BS 


1 

B 

B 

B 

9 

n 

1 

B 

B 

B 

B 

B 

B 

10 

n 

_ 

B 

B 

B 

X 

X 

B 

11 

mm 

— 

1 

B 

B 

X 

X 

KS" 

12 

H 

- 

B 

B 

B 

X 

X 

B 

mm 

n 


n 

X 

X 

X 

X 

B 

in 

i 

— 

B 

X 

X 

X 

X 


LJ 9 i 

Kfl 


B 

c 

c 

- 

- 

' 

B 

mm 

n 

: 

X 

I 

p 



IH 

M'M 



X 

1 

p 

— 

— t 


22 

H 

kfl 

- 

n 



- 

1 

24 

n 


n 

m 

B 

X 

X 



25 

b 


B 



X 

— 

X 

26 

u 


B 

B 

B 

p 

- 

- 

27 



X 

1 1 

B 

X 

X 

B 

28 



- 

B 

B 

- 1 

p 

B 

29 

1 

Hi 

- 

B 


p 

X 

B 

KM 

■ 

m 

1 

■ 

B 

p 

X 


ssi 


c 



KS 

X 

— 


34 


- 



B 

- 

X 

i 

37 

■ 

19 

H 

B 


X 

X 

X 

38 

nH 

KS 

El 

B 


p 

X 

X 

39 


B 

B 

B 

B 

X 

X 

X 

40 

■ 

mm 

_ 


B 

X 

p 

X 

43 

it 

IS 

- 


1 ts 

X 

X 

X 

44 


B 



B 


p 


45 

n 

■ 

B 



X 

X 

X 

4b 

mm 


E9 


X 

X 

X 

X 

47 

H 


B 

B 

X 

X 

X 

X 

49 

n 

■ 

B 

B 

X 

X 

X 

X 

50 

IS 


B 

B 

c 

X 

X 

X 

52 

H 

1 

B 

B 

X 

X 

X 

X 

53 

n 



B 

B 

X 

X 

B 

_ 

54 


— 

B 

it 

X 

X 

B 

p 

55 

U 

- 

B 

B 

X 

- 

B 

- 

56 

B 

- 

- 

- 

- 

p 

p 

p 


d The following notations are used In the table: 

X: Field well sampled (90 to 148 samples). 

P: Partial data set (20 to 90 samples). 

C: Abbreviated data set (usually core samples only, 

up to 20 samples). 

No data available. 
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NORTH 




Symbol 

Sample depths, cm 

No. of 
locations 

No. of samples 
per location 

Total 

• 

0-1, 1-2 

10 

2 

20 

+ 

0-1, 1-2, 2-5 

8 

3 

24 

a 

0-1, 1-2, 2-5, 5-9, 9-15 

8 

5 

40 

G 

0-1, 1-2, 2-5, 5-9, 9-15, 
0-15 

4 

6 

24 

® 

0-1, 1-2, 2-5, 5-9, 9-15, 
0-15, 15-30, 30-45 

5 

8 

40 

Total samples 

148 


Figure 6.- Sample locations and depth. 
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4.1.2 SAMPLE PROCESSING 

Soil samples were boxed and sent by truck to Agricultural Technology, Incor- 
porated, in McCook, Nebraska. The soil samples were initially weighed within 
48 hours of acquisition, then dried for 24 hours in a forced air oven at 
105" tO'llO 0 C, and reweighed. Soil moisture by weight was calculated as 
follows: 

e = wet weight - dry weight 
g dry weight 

The sampler container (metal can and lid) was weighed along with the soil sam- 
ple during all weighings. After drying, the soil sample was removed, the 
container and lid weighed, and this weight subtracted from sample weights. 

Tests were conducted at the site to determine whether loss of soil moisture 
from the cans, before they were weighed for the first time, would lead to 
unacceptable errors in the soil moisture estimates. Later, other laboratory 
tests were performed to investigate this question (see appendix G). All of 
these tests indicated that the moisture losses were minimal. 

Soil moisture data are available on magnetic tape (nonlabeled EBCIDIC IBM 
format with 80-character card images blocked in 10 cards per record and with 
9 tracks at 800 bpi). An example of the data listing is shown in table 22. 
Table 22 gives the soil moisture by weight and provides two columns for the 
times of acquisition. The appearance of only one time indicates the time the 
sample was taken. Time given in both the T1 and the T2 columns indicates 
that the exact time of sampling is uncertain but that sampling occurred be- 
tween T1 and T2. The appearance of a zero in both columns indicates that 
the time of sampling is unknown. 

4 . 2 BULK DENSITY 

Bulk densities were measured using undisturbed core samples, from indicated 
depths, from locations 12, 19, 27, and 29. This was completed for 36 fields. 
The results are given in table 23. 
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TABLE 23.- BULK DENSITY 
[Bulk density In g/cm ; sample depth In cm] 


FIELD 

LOCATION 

SAMPLE DEPTH 



26 

6*9 

9-16 

1630 

30-46 

1 

1? 

1. in 

1.11 

1.07 

1.27 

1.40 

1.47 

1 

19 

1.08 

1.09 

i . ;?g 

1 . *1-1 

1 .77 

1.41 

1 

2? 

1. «? 

J . ~3 

0 . cn 

1.4* 

i *ia 

1 . 2*9 

1 

29 

0. 9-1 

1 . 17 

i . 41 

1 . 4? 

1.25 

i . A-: 


2 

♦ n 
i i 

0.98 

1.01 

1.01 

1.02 

1 . C6 

1. T? 

2 

19 

t . 06 

i.'V. 

1 ..1 

* .26 

l . 34 

1 . 43 

-i 

2 i 

1.5 2 

1 • V'o 

x. Hi 

1 . r'A 

1 . 27 

1.44 

2 

2-9 

1 . 02 

1. 16. 

i . j 3 

0. X< 

J . OS 

1.26 


3 

17 

O.Ot. 

1 . 02 

1 .00 

1.22 

1.31 

i. c ;i 

w» 

i'-i 

1.03 

0.99 

1.13 

1.23 

1.26 

1 . 50 

3 

27 

1 . 19 

1 . 33 

1.2? 

1.23 

1..27 

1.27 

j 

25 

0.98 

1.0? 

1 .06 

1.26 

1.39 

1.24 


4 

17 

1.0? 

1 . 05 

1.01 

1 . 24 

5.30 

1.28 

■4 

19 

1.20 

0.99 

0.93 

0 '.55 

1 . 28 

1 . 32 


J - 1 

: . os 

1.11 

1.12 

: . jo 

1.37 

1 . 22 

*4 

..‘9 

1.22 

1.29 

1 . 12 

i . 33 

1 . 42 

i .71 


c, 

’ » 

i.»? 

1.21 

1.30 

1.30 

1 .25 

1 . 73 

i 

» ■» 

1.74 

1 . 26 

1 .26 

1 . 20 

l . 4 J 

5 . 65 

, 


1. ; : : 

1 . 7? 

1 . 7*4 

1 . .? • 

1 . 

1 . 45 


. " 1 

1.16 

i . 7 1 

! ..36 

1.26 

l.iA 

j . A i 


r> 

J 

l . 19 

1 . 0-1 

5 . 08 

1 . 47 

1.34 

1 . 

f> 

i9 

1 . 17 

1. 10 

1.05 

1.2-1 

1.10 

1 • 
A • * • 

b 

u 1 

1.17 

1 . 12 

i.ol 

1 . 34 

i. Jf« 

J . 

6 

, 79 

1. 1? 

1 . 07 

1.06 

1 . 36 

1 .'35 

1 . J7 


7 

IT 

1.32 

l . 27 

1. IH 

1.31 

1.27 

i. e 

* 7 

19 

1 . 08 

1.05 

1.30 

1.26 

1.3? 

i . 37 

1 

27 i 

1. 18 

1.13 

i.13 

1.21 

1.30 

1 . 21 

•1 

« 

,“3 

: .24 

1 . is 

1.13 

1.16 

1.31 

• 

X • .> 1 


8 

17 1.0? 

1 . V4 

i .oe. 

* .07 

1.19 

i. 13 

8 

7": 0.66 

t.?b 

1.36 

1 . 06 

1.76 

1 . 37 

b 

7’- i . . V 

1 . 17 

1 . . J 

1 . 2b 

1.19 

1 . 2ft 

8 

. ‘.i 0. 5**5 

1.21 

1 . 19 

1 . 0)2 

1.26 

1. 17 
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TABLE 23.- Continued 




OX 

2* 

M 

•■11 

IBM 

| 304* 

21 

l! 

1.12 

1.05 

1.97 

1.04 

1.35 

1.12 

2i 

1? 

1.28 

1.22 

1.32 

1.31 

1.3S 

1 .S3 

21 

-v,> 

i.:<? 

1.19 

1.22 

1.07 

1,32 

1 .41 

Si 

w H 3 

1.00 

1.00 

1.31 

1.15 

1.40 

1.38 


22 

IV 

0.93 

0.99 

0.94 

1.03 

1.30 

1 .26 

22 

r> 

1.14 

1.12 

1.11 

1.24 

1 . 96 

1.31 

22 


1 .04 

l . 04 

l .or. 

1.24 

1.32 

1 . 40 

22 


1 . • 1 

1.03 

1 03 

i.2e 

1 . 36 

1.30 


24 

1? 

1 .OR 

1.06 

1.19 

1 ..22 

l . 49 

1.30 

24 

19 

1.14 

1.12 

1.12 

1. 19 

1.30 

1.32 

24 

4 * 
« • 

1 .06 

1 . 01 

o.tri’ 

l .05 

1.30 

l . A*. 

. 4 

. -9 

1 . 07 

i'.s 

1.39 

1.4.2 

1.23 

1 . 40 


25 

17 

0.97 

l.iV. 

1 .24 

1 .28 

1.25 

1 .24 

.5 

P» 

1 .29 

1 . *2 

1 .?4 

1.44 

1. ^4 

1 . 2i ■ 

VS 

2V 

1 . 1 1 

1.04 

1 . ?j 

1.41 

1.30 

1.34 

25 

."•* 

1.11 

1. 11 

1.13 

1.25 

1.24 

1 .50 


•Hi 

17 

1.15 

1.22 

0.96 

l. 18 

1.24 

1.27 

*L 

19 

l . 22 

1 . .30 

1.22 

1.30 

1.38 

1.39 

26 

• 1 

1.16 

1.16 

1.11 

1.23 

1.40 

1.41 

26 

2*1 

l.oe 

1.12 

1 . 10 

1.20 

l . 40 

1.25 


27 

17 

; . .-.f, 

1 . 17 

1.20 

1 

.53 

1 

35 

1 . 

.12 

27 

19 

l . : 

1.16 

1 . 4:j 

1 

.44 

t 

24 

1 . 

34 

.-•7 

*r» 
» • 

1.12 

1 . 14 

1.22 

1 

.37 

1 

39 

1. 

37 

•*v 


1.02 

1 .04 

1.02 

1 

.21 

1 

33 

1 . 



o 

4. * . 

17 

i . ;-5 

1.25 

1.16 

1.20 

1.33 

1.43 


i9 

i.s’V 

1 .01 

1.01 

1 . 14 

1.35. 

1.33 

.*g 

i"7 

<12* : 

1.01 

0.99 

1. 14 

1.50 



» 

0. < < 

1,00 

1 . 04 

1.17 

1.35 

1. .. 


<{ 

1 

. / * 

i ..'ui 

l.ll 

1.33 

i . .:s 

i 

a • i 

•jr> 

l<*4 

O. • n 

0. A. 

i .2. 

i . 46 

!.'• * 

1. 33 

37 

% » 

i V 

1 . ' 1 

1 • «v. 

1.2J 

1 . 35 

1 .-.1 

J? 

. " * 

i . : i 

1. 10 


1.28 

1 . 29 
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TABLE 23.- Continued 


HILO 

LOCATION 

UMHI OIPTM 

02 

■a 

El 

MS 

IBM 

M-4B 

Sii 

I? 

1 .11 

1.14 

1 . 27 

1.42 

i.x» 

1.40 



i . Or* 

1 . OH 

1.24 

1 .46 

i . 32 

l . 


2? 

1.09 

1 .0" 

1.09 

1 .26 

i . :<s 

1 . «] 



1.05 

o.an 

1.10 

1.2? 

1.21 

1..M 


39 

17 

1.42 

1.37 

1.50 

1.56 

1 . 4-5 

1 . 3 E 

39 

19 

0 . 9.1 

1.07 

0.94 

1 45 

1.21 


39 

27 

1 . « 

1.26 

1.21 

1.21 

1.34 

; . 5< 

39 

£9 

0.90 

1.03 

1.06 

1.45 

1.41 

S 


■k 

1 p 

1.21 

l.«!0 

1.09 

l. 19 

1.30 

1 . 36 

-10 

19 

1 . 36 

. .21 

i . 32 

1.37 

1 . 34 

i . 14 

40 

, • .* 

1.19 

1.2* 

1.2W 

1.43 

1.31 

1 .2 t 

-»0 


1.16 

l.i>. 

6.0*’ 

i . 34 

1. 12 

1. 11 


41 

17 

1.1 1 

1.09 

1.20 

1.19 

1.23 

1. 

,21 

44 

1 1 

i . <*/» 

■* . .».• 

1.36 

1.43 

1 . 19 

1. 

,.■0 

44 

27 

1..16 

1.12 

1.34 

1.64 

1. J2 

1. 

, Jv 

44 

.-"S 

1.33 

1 ..38 

1.33 

1 . 46 

1.24 

1. 

, lb 


46 

17 

1.17 

1 .32 

1.29 

1.46 

1.25 

l . 16 

46 

19 

1 . lb 

1 . lo 

1.12 

1.2*- 

1.30 

!. •». 


Cm I 

1.24 

1.31 

1.36 

i . 4.: 

1.27 

1.31 

46 


1.18 

l..?7 

1.32 

1 . 36 

1 ..^5 

1.27 


47 

1 7 

1 . 10 

1 .l>. 

1.18 

1 .29 

1.25 

1.21. 

47 

19 

1 .44 

1 .11 

1.01 

1.38 

1.25 

1. J2 

47 

Cml 

1.49 

1.47 

1 . 47 

1 . 44 

1.40 

1.37 

47 

L* ) 

1. 17 


1.30 

] .90 

1.44 

i. n 


49 

17 

1 .0.7 

o. vi 

1.01 

1 .27 

1.36 

1 . . “.- 

49 

19 

l . o ; 

0.97 

1 . oo 

1. 

1.33 

1 . 40 

49 

r*» 

u r 

1.03 

0. •« ' 

1 . 02 

1 . 30 

1. 40 

1 . M 

45 

tf ’*N 

i . 

1 . ii*i 

0.90 

1.2b 

1.36 

l . . 


50 

• y 

1.2. 

1 >* * 
• • V * 

1.24 

1 . 4c 1 

1.26 

i 

50 

* ti 


i» u 

1.05 

1.30 

1.27 

1.3S 

50 


l.0.» 


*.C9 

1.32 

1.36 

1.54 

50 

t "l 

H. 4 

A . •).*' 

l.Ol 

1.27 

1.25 

1.23 
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TABLE 23.- Continued 


PB 




lAMni DOTH 


1 


LOCATION 









M 

n 

El 

□ 


□ 

ST 

1? 

l.OS 

0.9M 

1.19 

1.39 

1.4-4 

1.44 

Co 

19 

1.1* 

i..* ; 

1 . 17 

1.21 

1 . 4J 

1 .44 


» * 

l .1%-* 

l . nv 

1.10 

1 . 39 

V . 

l..»9 

‘a..* 

. • 

1.00 

!. . 04 

O.Ub 

1. 14 

i ...13 

1.30 

6 3 

17 

1.2*1 

1 . 03 

1. 10 

1.44 

1 . A3 

1 • r* .? 


19 

i . .5 

1.11 

1.11 

!..fb 

: .T4 

1.33 

5JS 

.?? 

1.13 

1.13 

1 30 

1. . 74 

1.29 

1 . 2 ? 

b'j 


1.15 

1.11 

0.99 

1.17 

1.36 

1.29 

54 

17 

1.0«* 

i.oe 

1.00 

i . 19 

1.39 

1 . 

54 

19 

i.on 

1 . 19 

1.13 

1.39 

1.94 

1.41 

51 

» t 

1.19 

l..?0 

0.99 

I.96 

1.4-4 

1 . <t> 

'-••I 

•if* 

l . 1 □ 

1.17 

1.04 

1.25 

1. <S 

1.37 


17 

1.13 

1 .09 

1.33 

1.25 

1 . rO 

1 . .-**> 

fib 

i 1 * 
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4.3 SOIL TEMPERATURE MEASUREMENTS 


Both soil thermometers and thermocouples were used to measure soil tempera- 
tures during the first set of overflights, and only thermocouples were used 
during the second set of overflights. Measurements were made in four fields, 
during each flight day, at 0.5, 1.5, 3.5, 7.0, 12.0 and 22.0 centimeter depths. 
Measurement locations are listed in table 24 and shown in figure 6. 

All thermometers and thermocouples were calibrated in the laboratory after 
all flights were complete. The corrected soil temperature readings are 
given in table 24. 

4.4 VEGETATION SAMPLES 

Vegetation samples were acquired in fields with green growth. Samples con- 
sisted of three plants for corn and milo and 0.092 square meter (1 foot square) 
for pasture. Samples were acquired at two locations in each field. Measure- 
ments of row spacing and plant density were made for each field. Plant 
samples were weighed, dried, and reweighed to determine total moisture con- 
ent. Moisture density was computed for each plant sample from the relation: 

Moisture density • wt wei S ht of ° f pUnt * plant density. 

The data are given in table 25. 

4.5 SURFACE ROUGHNESS 

Surface roughness data consist of a series of photographs. Panels 3 by 4 feet 
were placed edgewise in the ground so that the interface between the panel 
and the soil surface formed a line across the face of the panel. The panel 
was marked with a 2. 54-centiineter (1-inch) grid. This panel was placed both 
perpendicularly and horizontally to row direction, or north-south and east- 
west for non-row fields, and was photographed. An example of the photograph 
is shewn in figure 7. 

Surface roughness photographs were acquired from fields 1 through 14, 20, 31, 
37, 39, 40, 4^, 46, 47, 49, 50, 52, and 53. 
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TABLE 24.- ASME GROUND-TRUTH TEMPERATURE DATA FOR THOMAS COUNTY, KANSAS 
[Temperature values in °C; depths in cm] 


(a) Field 3 


YEAR 

DAY 

LOCATION 

TIME (S) 

0.5 

1.5 

3.5 

7.0 

12.0 

22.0 

78 

199 

23 

1050 

22.6 

22.7 

22.6 

23.2 

24.4 

23.8 * 

78 

199 

23 

1430 

36.1 

30.8 

29.5 

27.1 

25.2 

25.5 * 

78 

199 

23 

1450 

33.9 

31.3 

29.0 

27.1 

- 

• * 

78 

199 

23 

1630 

32.6 

29.8 

28.4 

27.1 

- 

. * 

78 

202 

23 

1235 

31.7 

24.5 

23.6 

22.8 

. 

• * 

78 

202 

23 

1235 

28.2 

28.0 

26.8 

25.4 

- 

- * 

78 

202 

23 

1610 

29.8 

27.8 

29.5 

28.3 

• 

• 

78 

203 

23 

1118 

24.4 

20.5 

22.4 

21.0 


- * 

78 

203 

23 

1121 

24.2 

21.3 

. 

- 

- 

- 

78 

203 

23 

1310 

24.4 

25.2 

26.2 

22.7 

- 

_ * 

78 

203 

23 

1313 

31.2 

22.5 

- 

. 

- 

- 

78 

203 

23 

1445 

27.9 

29.8 

26.5 

23.8 

- 

_ * 

78 

203 

23 

1450 

25.9 

24.5 

26.5 

27.5 

22.7 

22.3 

78 

203 

23 

1610 

23.5 

25.6 

24.9 

23.8 

22.5 

- * 

78 

203 

23 

1615 

27.7 

25.7 

26.4 

25.7 

23.3 

22.5 

78 

220 

38 

1325 

28.6 

24.2 

27.1 

28.0 


• 

78 

220 

38 

1600 

33.6 

24.8 

27.2 

26.6 

22.6 

- 

78 

220 

39 

1250 

23.4 

23.2 

22.5 

20.5 

- 

- 

78 

220 

39 

1545 

25.4 

24.7 

24.5 

22.2 

- 

- 

78 

220 

42 

1240 

24.0 

24.6 

- 

19.9 

- 

- 

78 

220 

42 

1540 

25.6 

26.3 

- 

22.6 

- 

- 

78 

2 20 

43 

1310 

26.8 

23.4 

23.4 

22.4 

- 

- 

78 

220 

43 

1555 

25.6 

23.9 

24.2 

. 

- 

- 

78 

220 

44 

1305 

24.3 

23.0 

23.9 

22.1 

21.4 

19.6 

78 

220 

44 

1550 

32.2 

24.1 

25.2 

23.2 

21.9 

20.1 

78 

220 

45 

1230 

22.9 

26.2 

23.2 

19.4 

20.3 

19.3 

78 

220 

45 

1535 

25.4 

25.6 

24.7 

21.5 

22.9 

19.6 

78 

221 

38 

1135 

24.6 

22.0 

23.6 

28.6 

. 

. 

78 

221 

38 

1215 

28.1 

22.5 

25.7 

’6.2 

- 

- 

78 

221 

38 

1525 

23.5 

24.0 

25.6 

29.0 

• 

- 

78 

221 

38 

1600 

23.3 

23.6 

25.8 

29.0 

• 

- 

78 

221 

39 

1130 

21.5 

20.9 

21.1 

19.5 

- 

- 

78 

221 

39 

1210 

22 .? 

22.0 

22.0 

20.1 

- 

- 

78 

221 

39 

1520 

24.2 

23.7 

23.7 

22.1 

- 

- 

78 

221 

39 

1555 

23.9 

23.5 

?3. 5 

22.0 

. 

- 

78 

221 

42 

1120 

21.4 

21.3 

- 

19.5 

- 

- 

78 

221 

42 

1200 

23.7 

22.0 

- 

19.9 

- 

- 

78 

221 

*? 

1510 

25.2 

25.1 

- 

21.9 

- 

- 

78 

221 

42 

1545 

24.6 

24.9 

- 

22.0 

- 


78 

221 

43 

1145 

21.9 

20.7 

20.3 

19.4 

- 

- 

70 

221 

43 

1225 

22.6 

21.4 

20.9 

20.2 

- 

- 

78 

221 

43 

1535 

24.4 

23.4 

23.1 

22.6 

- 

- 

78 

221 

43 

1610 

24.5 

22.9 

22.9 

22.4 

- 


70 

221 

44 

1140 

24.8 

20.6 

20.9 

19.8 

19.3 

20.2 

78 

221 

44 

1220 

24.4 

21.4 

21.7 

20.4 

19.6 

- 

78 

221 

44 

1530 

24.0 

23.6 

23 . 9 

23.2 

21.6 

- 

78 

221 

44 

1605 

23.8 

22.7 

24.0 

22.9 

20.9 

- 

78 

221 

45 

1 125 

21.0 

21.2 

20.6 

19.2 

19.6 

19.6 

78 

221 

45 

1205 

22.7 

23.8 

21.4 

19.6 

20.2 

19.6 

78 

221 

45 

1515 

24.1 

24.6 

23.6 

21.4 

22.2 

19.9 

78 

221 

45 

1550 

23.9 

2*. 4 

23.6 

21.3 

22.1 

19.9 

78 

223 

36 

635 

17.5 

17.1 

17.1 

17.0 

. 

. 

78 

223 

38 

710 

16.5 

16.9 

16.9 

16.0 

- 

- 
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TABLE 24.- Continued 


(a) Field 3, concluded 


YFAR 

DAY 

LOCATION 

TIME (S) 

0.5 

1.5 

3.5 

7.0 

12.0 

22.0 

78 

223 

38 

915 

19.1 

18.4 

18.7 

19.6 

• 

. 

78 

223 

39 

630 

16.4 

17.5 

17.7 

18.9 

- 

• 

78 

£23 

39 

705 

16.0 

17.3 

17.7 

18.9 

- 

- 

78 

223 

39 

910 

18.5 

18.4 

18.4 

18.8 

- 

- 

78 

223 

42 

620 

17.9 

17.7 

- 

19.4 

- 

- 

78 

223 

42 

655 

17.8 

17.6 

- 

19.4 

- 

- 

78 

223 

42 

900 

18.6 

18.6 

- 

19.2 

- 

- 

78 

223 

43 

645 

16.8 

17.6 

17.4 

18.2 

- 

- 

78 

223 

43 

720 

16.6 

17.4 

17.1 

17.9 

- 

- 

78 

223 

43 

925 

18.4 

18.3 

18.1 

17.9 

- 

- 

78 

223 

44 

640 

17.1 

17.6 

17.2 

18.4 

19.0 

- 

78 

223 

44 

715 

16.8 

17.5 

16.9 

18.2 

18.9 

- 

78 

223 

44 

920 

18.4 

18.4 

18.3 

18.5 

18.9 

- 

78 

223 

45 

625 

16.9 

17.3 

17.4 

19.0 

18.5 

19.6 

78 

223 

45 

700 

16.3 

17.1 

17.4 

18.9 

18.5 

19.6 

78 

223 

45 

905 

18.4 

18.3 

18.3 

18.9 

18.6 

19.4 
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TABLE 24.- Continued, 
(b) Field 4 


YEAR 

DAY 

LOCATION 

TIME (S) 

0.5 

1.5 

3.5 

7.0 

12.0 

78 

199 

23 

1150 

36.3 

34.5 

30.3 

31.7 

32.1 

78 

199 

23 

123C 

51.9 

46.7 

37.6 

32.3 

30.1 

78 

199 

23 

1520 

60.6 

51.4 

40.0 

34.1 

31.2 


* MEASUREMENT BY THERMOMETER 
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22.0 

• * 
- * 
29.1 * 


TABLE 24.- Continued 
(c) Field 7 


YEAR 

DAY 

LOCATION 

TIME (S) 

0.5 

1.5 

3.5 

7.0 


22.0 

78 

199 

23 

1205 

49.9 

38.7 

28.3 

28.2 

30.5 


78 

199 

23 

1230 

47.7 

41.9 

30.0 

30.1 

29.6 

- 

78 

199 

23 

1605 

58.8 

54.3 

38.2 

36.1 

33.0 

- 

78 

201 

17 

1113 

28.9 

30.2 

27.6 

26.8 

26.2 

26.2 

78 

201 

18 

1106 

29.6 

27.5 

26.9 

26.3 

25.5 

26.4 

78 

201 

19 

1121 

30.0 

29.3 

30.1 

31.2 

29.2 

26.5 

78 

201 

23 

1100 

28.1 

27.5 

25.4 

23.2 

25.9 

- 

78 

201 

23 

1100 

27.4 

28.7 

27.2 

31.8 

• 

26.5 

78 

201 

28 

1055 

30.1 

28.1 

27.2 

26.5 

26.2 

- 

78 

201 

29 

1047 

27.9 

26.6 

26 5 

- 

26.3 

26.7 

78 

202 

17 

1120 

23.5 

25.6 

23.5 

23.6 

24.1 

25.3 

78 

202 

18 

1110 

25.9 

22.8 

23.1 

23.4 

25.2 

25.0 

78 

202 

18 

1540 

33.0 

32.4 

32.8 

31.5 

27.9 

26.0 

78 

202 

19 

1535 

33.9 

34.0 

33.4 

30.5 

27.7 

26.3 

78 

202 

23 

1130 

22.3 

23.1 

23.4 

23.3 

- 

- 

78 

202 

23 

1132 

23.9 

24.5 

24.6 

23.2 

- 

25.0 

78 

202 

28 

1140 

27.9 

25.5 

24.6 

24.5 

24.6 

- 

78 

202 

29 

1150 

25.6 

25.4 

25.6 

- 

24.4 

28.2 

78 

203 

17 

1025 

21.9 

22.8 

21.3 

20.8 

20.8 

21.3 

78 

203 

17 

1209 

25.1 

26.0 

25.0 

23.5 

22.7 

22.4 

78 

203 

17 

1350 

29.8 

30.0 

29.6 

26.8 

24.8 

25.3 

78 

203 

17 

1525 

30.4 

31.5 

30.8 

28.4 

25.9 

25.0 

78 

203 

18 

1020 

23.6 

21.9 

20.7 

20.1 

21.1 

23.1 

78 

203 

18 

1204 

26.6 

26.3 

24.5 

22.9 

22.1 

23.0 

78 

203 

18 

1345 

31.2 

29.9 

28.1 

26.3 

23.4 

23.2 

78 

203 

18 

1521 

31.3 

30.4 

28.8 

28.2 

24.9 

23.6 

78 

203 

19 

1012 

21.5 

22.3 

21.0 

20.3 

22.7 

23.0 

78 

203 

19 

1155 

25.4 

29.7 

25.5 

22.1 

- 

22.8 

78 

203 

19 

1332 

29.1 

31.9 

29.1 

24.7 

23.3 

23.1 

78 

203 

19 

1515 

30.1 

33.1 

29.9 

25.6 

35.5 

23.1 

78 

203 

23 

1032 

22.9 

22.2 

21.1 

19.9 

- 

- 

78 

203 

23 

1037 

21.7 

22.9 

22.2 

21.4 

- 

22.6 

78 

203 

23 

1215 

26.5 

26.3 

22.7 

- 

- 

- 

78 

233 

23 

1220 

26.3 

27.8 

26.2 

24.2 

- 

23.2 

78 

203 

23 

1332 

29.3 

31.6 

25.7 

24.5 

- 

- 

78 

203 

23 

1400 

33.0 

33.9 

30.9 

27.0 

- 

24.0 

78 

203 

23 

1532 

30.7 

31.6 

26.6 

25.9 

25.3 

- 

78 

203 

23 

1535 

29.4 

28.8 

29.7 

27.1 

- 

24.9 

78 

203 

28 

1045 

- 

22.3 

21.0 

20.9 

21.0 

- 

78 

203 

28 

1228 

33.9 

25.2 

23.8 

22.9 

21.8 

- 

78 

203 

28 

1406 

41.7 

31.5 

28.8 

26.0 

23.2 

- 

78 

203 

28 

1540 

34.3 

29.4 

38.3 

26.9 

24.2 

- 

78 

203 

29 

1050 

23.7 

22.3 

21.6 

. 

21.0 

24.4 

78 

203 

29 

1240 

28.7 

25.9 

24.8 

- 

22.3 

28.9 

78 

203 

29 

1412 

32.0 

30.3 

28.4 

- 

24.0 

28.2 

78 

203 

29 

1545 

31.3 

29.4 

29.0 

- 

25.2 

26.7 

78 

220 

13 

1055 

m 

25.6 

23.4 

21.3 

• 

. 

78 

220 

13 

1405 

47.6 

47.1 

34.3 

32.3 

25.7 

- 

78 

220 

17 

1100 

34.9 

31.6 

24.9 

- 

- 

- 

78 

220 

17 

1410 

44.0 

44.2 

32.6 

- 

- 

- 

78 

220 

10 

1105 

45.4 

34.3 

31.1 

24.6 

22.2 

- 

78 

220 

18 

1415 

44.9 

42.5 

30.1 

25.8 

- 

- 

78 

220 

19 

1050 

31.2 

28.8 

26.3 

22.8 

- 

- 

78 

220 

19 

1400 

43.6 

40.2 

34.1 

31.2 

- 

- 

78 

220 

22 

1115 

40.1 

37.8 

27.7 

23.6 

22.7 

- 
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TABLE 24.- Continued, 
(c) Field 7, concluded 


YEAR 

DAY 

LOCATION 

TIME (S) 

0.5 

1.5 

3.5 

7.0 

12,0 

78 

220 

22 

1425 

46.0 

38.9 

31.9 

27.8 

25.2 

78 

220 

23 

1110 

- 

37.3 

29.6 

26.6 

23.0 

78 

220 

23 

1420 

55+ 

55+ 

39.2 

34.9 

27.7 

78 

220 

24 

1140 

42.4 

25.4 

25.7 

23.0 

- 

78 

220 

24 

1445 

44.5 

49.5 

36.6 

34.5 

26.2 

78 

220 

27 

1120 

38.0 

37.4 

29.7 

23.9 

- 

78 

220 

27 

1430 

55* 

55+ 

35.5 

27.6 

- 

78 

220 

28 

1125 

42.1 

34.9 

27.6 

23.6 

- 

78 

220 

28 

1435 

55+ 

47.6 

37.0 

27.6 

- 

78 

220 

29 

1130 

28.1 

36.5 

30.3 

23.0 

- 

78 

220 

29 

1440 

35.9 

49.6 

38.0 

34.1 

- 

78 

221 

13 

1015 

35.7 

33.2 

23.1 

22.2 

21.4 

78 

221 

13 

1320 

55+ 

55+ 

33.2 

31.0 

25.6 

78 

221 

13 

1435 

47.1 

49.6 

35.6 

33.7 

27.4 

78 

221 

17 

1020 

28.3 

26.9 

23.2 

- 

- 

78 

221 

17 

1325 

44.2 

43.8 

31.1 

- 

- 

78 

221 

17 

1440 

44.6 

46.0 

33.5 

55+ 

- 

78 

221 

18 

1025 

28.4 

- 

22.9 

22.1 

- 

78 

221 

18 

1330 

44.9 

55+ 

29.1 

25.6 

- 

78 

221 

18 

1445 

45.9 

55+ 

30.7 

27.1 

55+ 

78 

221 

19 

1010 

25.8 

25.2 

22.1 

- 

- 

78 

221 

19 

1 3 1 5 

42.2 

39.6 

32.2 

- 

- 

78 

221 

19 

1430 

45.1 

40. S 

35.1 

- 

- 

78 

221 

22 

1035 

28.5 

29.6 

23.7 

22.1 

22.2 

78 

221 

22 

1340 

55+ 

37.0 

31.7 

25.8 

24.8 

78 

221 

23 

1030 

37.1 

30.6 

25.7 

23.7 

22.6 

78 

221 

23 

1335 

55+ 

55+ 

37.9 

33.2 

27.0 

78 

221 

24 

1055 

28.6 

30.5 

23.9 

23.2 

22.4 

78 

221 

24 

1400 

42.9 

49.7 

35.7 

32.7 

25.6 

78 

221 

27 

1040 

34.2 

30.4 

25.5 

22.6 

- 

78 

221 

27 

1345 

55+ 

45.4 

36.3 

26.8 

- 

78 

221 

2d 

1045 

34.6 

29.9 

24.4 

22.6 

- 

78 

221 

28 

1350 

45.0 

40.6 

33.5 

27.0 

- 

78 

221 

29 

1050 

- 

29.1 

26.0 

22.5 

- 

78 

221 

29 

1355 

37.3 

48.7 

36.9 

32.0 

- 

78 

223 

13 

515 

16.6 

15.4 

21.6 

22.1 

23.1 

78 

223 

13 

750 

17.9 

17.4 

20.6 

20.9 

22 .: 

78 

223 

13 

940 

36.1 

34.2 

22.6 

21.7 

22.2 

78 

223 

17 

520 

19.4 

19.0 

21.9 

- 

- 

7B 

223 

18 

525 

19.1 

. 

22.9 

24.1 

- 

78 

223 

19 

510 

16.1 

19.9 

20.9 

20.6 

- 

78 

223 

22 

535 

18.2 

19.2 

21.7 

23.1 

23.9 

78 

223 

22 

820 

20.1 

20.8 

21.1 

22.4 

23.2 

78 

223 

22 

950 

29.1 

29.1 

24.5 

22.6 

23.0 

78 

223 

23 

53C 

17.0 

18.5 

21.4 

22.5 

24.3 

78 

223 

23 

815 

- 

19.0 

20.7 

21.4 

23.3 

78 

223 

23 

945 

- 

29.1 

24.6 

23.1 

23.1 

78 

223 

24 

555 

18.9 

17.2 

20.6 

21.9 

24.2 

78 

223 

24 

833 

. 

- 

20.6 

21.1 

23.4 

78 

223 

24 

955 

. 

. 

22.6 

22.7 

23.1 

78 

223 

27 

540 

18.0 

19.4 

21.5 

23.8 

- 

78 

223 

28 

545 

15.8 

20.0 

- 

23.9 

- 

78 

223 

29 

550 

17.6 

19.2 

20.5 

22.1 

- 


* MEASUREMENT BY THERMOMETER 
- MISSING OR DELETED DATA 


22.0 


23.1 

22.7 


23.3 

24.8 


23.3 

23.2 


23.2 

24.8 


25.4 

24.8 

24.3 


25.6 
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TABLE 24.- Continued 


(d) Field 8 


YEAR 

DAY 

LOCATION 

TIME (S) 

(K5 

1.5 

LA 

7.0 

12.0 

22.0 

78 

199 

23 

1320 

49.8 

37.8 

38.6 

30.7 

31.5 

„ * 

78 

199 

23 

1615 

39.3 

40.6 

41.9 

35.0 

31.0 


78 

199 

23 

1650 

47.0 

40.6 

42.7 

35.5 

31.5 

. • 

78 

201 

17 

1158 




29.1 

27.2 

27.3 

78 

201 

17 

1303 

. 


. 

31.3 

28.6 

27.2 

78 

201 

17 

1407 



- 

33.3 

30.3 

27.5 

78 

201 

17 

1517 



. 

34.4 

32.1 

28.1 

78 

201 

18 

1155 



. 

. 

- 

26.7 

78 

201 

18 

1300 



. 

- 

. 

26.7 

78 

201 

18 

1404 



. 

. 

. 

26.8 

78 

201 

18 

1515 



-j 

. 

. 

27.2 

78 

201 

19 

12C3 


31.2 

29. J 

29.4 

26.6 

26.6 

78 

201 

19 

1306 


33.9 

32.3 

32.0 

26.6 

26.5 

78 

201 

19 

1410 


36.8 

34.9 

33.9 

27.6 

26.6 

78 

201 

19 

1521 


37.7 

36.2 

35.2 

28.4 

26.8 

78 

201 

23 

1152 



38.0 

28.0 

26.5 

27.0 

78 

201 

23 

1257 



38.0 

30.1 

26.8 

26.8 

78 

201 

23 

1402 



41.4 

32.1 

27.4 

26.7 

78 

201 

23 

1512 



42.2 

33.5 

28.5 

27.1 

78 

201 

28 

1147 

32.3 


30.0 

29.5 

27.4 

28.3 

78 

201 

28 

1254 

36.5 


33.5 

33.1 

28.0 

28.0 

78 

201 

28 

1359 

40.5 


35.8 

35.1 

29.0 

27.8 

78 

201 

28 

1508 

42.2 


37.9 

36.8 

30.5 

28.1 

78 

201 

29 

1145 

29.7 

29.8 

28.7 

. 

26.6 

26.9 

78 

201 

29 

1251 

. 


32.3 

. 

27.4 

27.2 

78 

201 

29 

1356 

. 


34.5 

- 

28.4 

27.8 

78 

201 

29 

1505 

- 


36.0 

- 

30.4 

29.1 

78 

202 

17 

1045 



_ 

24.0 

24.6 

26.6 

78 

202 

17 

1124 

. 


. 

23.9 

24.3 

26.3 

78 

202 

17 

1152 

- 


. 

24.4 

24.5 

26.1 

78 

202 

17 

1240 

- 


. 

25.6 

25.1 

26.0 

78 

202 

17 

1402 

. 


. 

27.4 

26.6 

26.0 

78 

202 

17 

1447 

- 

32.6 

30.2 

29.1 

27.4 

26.4 

78 

202 

18 

1043 

. 


. 



26.9 

78 

202 

18 

1122 

. 


. 



26.2 

78 

202 

18 

1149 

• 


. 



26.0 

78 

202 

18 

1238 

. 


. 



25.9 

78 

202 

18 

1357 

. 


. 



25.9 

78 

202 

18 

1443 

33.9 

29.4 

. 



25.9 

78 

202 

19 

1048 

. 

23.1 

23.2 

23.4 

25.4 

26.5 

78 

202 

19 

1127 

• 

23.8 

23.7 

23.9 

25.0 

26.0 

78 

202 

19 

1155 

. 

26.6 

25.0 

26.0 

24.9 

25.9 

78 

202 

19 

1243 

. 

28.6 

26.6 

26.9 

25.0 

25.7 

78 

202 

19 

1406 

- 

29.6 

28.1 

28.3 

25.7 

25.2 

78 

202 

19 

1452 

• 

31.7 

29.9 

30.4 

26.3 

25.9 

78 

202 

23 

1040 

- 


23.4 

24.8 

26.6 

26.7 

76 

202 

23 

1119 

. 


25.1 

24.0 

24.9 

26.4 

78 

202 

23 

1147 

- 


32.5 

24.2 

24.6 

26.2 

78 

202 

23 

1236 

- 


31.7 

25.2 

24.7 

26.0 

78 

202 

23 

1352 

. 


28.2 

27.1 

25.6 

26.0 

78 

202 

23 

1440 

31.4 


29.3 

27.7 

26.0 

25.9 

78 

202 

28 

1037 

23.8 


23.9 

24.6 

26.1 

27.2 

78 

202 

28 

1117 

24.4 


24.0 

23.9 

25.5 

26.8 

78 

202 

28 

1145 

26.6 


24.5 

25.1 

25.2 

26.6 

76 

202 

28 

1234 

29.8 


26.3 

27.2 

25.4 

28.4 

78 

202 

28 

1336 

30.7 


29.0 

29.1 

26.4 

27.0 


• MEASUREMENT BY THERMOMETER 
- MISSING OR DELETED DATA 
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TABLE 24.— Continued 


(d) Field 8, continued 


YEAR 

DAY 

LOCATION 

TIME (S) 

0.5 

1.5 

3.5 

7.0 

12.0 

78 

202 

28 

1437 

33.4 


30.0 

29.9 

26.8 

79 

202 

29 

1033 

- 

- 

- 

23.9 

24.5 

78 

202 

29 

1114 

. 

- 

- 

23.5 

24.5 

78 

202 

29 

1142 

- 

. 

- 

24.2 

24.4 

78 

202 

29 

1231 

- 

- 

- 

26.1 

24.7 

78 

202 

29 

1330 

. 

- 

- 

27.5 

26.0 

78 

202 

29 

1433 

30.3 

30.1 

28.8 

27.1 

26.5 

78 

203 

17 

929 

_ 

22.8 

20.5 

21.0 

21.5 

78 

203 

17 

1055 

. 

30.0 

22.3 

22.4 

22.1 

78 

203 

17 

1237 

. 

33.7 

26.0 

25.2 

23.5 

78 

203 

17 

1348 

- 

33.8 

28.0 

27.3 

25.1 

78 

203 

17 

1536 

- 

30.7 

29.5 

28.9 

26.6 

78 

203 

18 

926 

20.0 

20.4 


- 

- 

78 

203 

18 

1051 

23.0 

21.5 


- 

- 

78 

203 

18 

1233 

26.6 

24.6 


- 

- 

78 

203 

18 

1346 

29.4 

26.0 


- 

- 

78 

203 

18 

1530 

28.7 

27.0 


- 

- 

78 

203 

19 

933 

. 

21.0 

20.2 

20.4 

23.2 

78 

203 

19 

1058 

- 

23.8 

22.2 

22.7 

23.2 

78 

203 

19 

1242 

- 

27.9 

25.4 

26.2 

23.6 

78 

203 

19 

1352 

. 

29.5 

27.2 

27. S 

24.1 

78 

203 

19 

1543 

- 

33.0 

28.8 

29.3 

25.5 

78 

203 

23 

923 

21.4 

- 

19.9 

21.2 

22.9 

78 

203 

23 

1048 

23.0 

- 

26.7 

21.7 

22.9 

78 

203 

23 

1230 

29.3 

. 

24.9 

23.4 

23.5 

78 

203 

23 

1343 

31.8 

. 

26.9 

24.9 

24.2 

78 

203 

23 

1524 

31.8 

- 

28.1 

26.5 

25.6 

78 

203 

28 

921 

20.6 

- 

20.6 

20.2 

22.2 

78 

203 

28 

1045 

23.1 

- 

22. i 

21.7 

22.3 

78 

203 

28 

1227 

29.1 

- 

25.6 

25.7 

22.9 

78 

203 

28 

1340 

31.4 

- 

28.2 

27.0 

24.0 

78 

203 

28 

1517 

30.7 

- 

29.6 

26.9 

25.9 

78 

203 

29 

918 

20.3 

19.1 

19.9 

20.7 

21.5 

78 

203 

29 

1042 

21.9 

21.0 

21.3 

21.3 

21.8 

7R 

203 

29 

1224 

26.3 

25.0 

24 4 

22.7 

22.5 

78 

203 

29 

1337 

'“8.3 

27.5 

26.5 

24.1 

23.3 

78 

203 

29 

1508 

28.9 

28.4 

28.0 

25.9 

25.1 

78 

220 

13 

1148 


46.2 

32.3 

. 

- 

78 

220 

13 

1345 

• 

51.9 

- 

32.3 

- 

78 

220 

13 

1455 

- 

53.0 

- 

34.4 

- 

78 

220 

17 

1153 

43.1 

45.1 

45.8 

44.9 

- 

78 

220 

17 

1349 

60.4 

46.1 

39.6 

29.9 

- 

78 

220 

17 

1501 

51.9 

45.9 

41.6 

32.0 

- 

78 

220 

18 

1158 

48.4 

45.0 

31.2 

26.4 

- 

78 

220 

18 

1355 

48.9 

45.7 

36.4 

30.2 

- 

78 

220 

18 

1505 

52.8 

49.4 

38.4 

32.2 

- 

78 

220 

19 

1142 

38.1 

42.4 

• 

26.6 

24.3 

78 

220 

19 

1339 

52.4 

48.4 

- 

31.4 

27.0 

78 

220 

19 

1448 

53.8 

49.2 

- 

34.Q 

28.2 

78 

220 

22 

1208 

44.3 

41 .8 

40.5 

27.4 

- 

78 

220 

22 

1408 

58.7 

44.9 

43.1 

31.1 

- 

78 

220 

22 

1521 

59.5 

46.7 

43.8 

33.0 

- 

78 

220 

23 

1203 

43.1 

36.2 

31.3 

26.5 

24.1 

78 

220 

23 

1403 

49.2 

49. 1 

37.3 

30.2 

26.8 

78 

220 

23 

1512 

51.6 

43.6 

37.9 

31.9 

26.2 

78 

220 

24 

1231 

47.6 

51.6 

31.8 

27.0 

25.3 

78 

220 

24 

1427 

57.2 

47.8 

35.9 

31.9 

38.2 

78 

220 

24 

1546 

56.4 

42.7 

37.3 

34.4 

29.9 


* MEASUREMENT BY THERMOMETER 
- MISSING OR DELETED DATA 


22.0 

26.4 

25.3 

25.1 

25.0 
24.? 

25.7 

26.3 

24.4 

24.2 

24.1 

24.1 

24.8 

24.9 

24.4 

24.4 

24.3 

24.8 

24.9 
24.7 

24.3 

24.3 

24.5 

24.9 

24.5 

24.5 

24.3 

24.6 

24.3 

24.1 

23. 9 

24.0 

24.6 

22.5 

22.4 

22.6 

23.1 

24.4 


23.8 

23.9 
24.3 
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TABLE 24.- Continued 


(d) Field 8, continued 


YEAR 

DAY 

LOCATION 

/8 

220 

27 

78 

220 

27 

78 

220 

27 

78 

220 

28 

78 

220 

28 

78 

220 

28 

78 

220 

29 

78 

220 

29 

78 

220 

29 

78 

221 

13 

78 

221 

13 

78 

221 

13 

78 

221 

13 

78 

221 

17 

78 

221 

17 

.’8 

221 

17 

78 

221 

17 

78 

221 

18 

78 

221 

18 

78 

221 

18 

78 

221 

18 

78 

221 

19 

78 

221 

19 

78 

221 

19 

78 

221 

19 

78 

221 

22 

78 

221 

22 

78 

221 

22 

78 

221 

22 

78 

221 

23 

78 

221 

23 

78 

221 

23 

78 

221 

23 

78 

221 

24 

78 

221 

24 

78 

221 

24 

78 

221 

27 

78 

221 

27 

78 

221 

27 

78 

221 

27 

78 

221 

28 

78 

221 

28 

78 

221 

28 

78 

221 

28 

78 

221 

29 

78 

221 

29 

76 

221 

29 

78 

223 

13 

78 

223 

13 

70 

223 

13 

78 

223 

17 

78 

223 

17 

78 

223 

17 

78 

223 

18 

78 

223 

18 

78 

223 

18 

78 

223 

19 

76 

223 

19 


* 1SJ 

Oil 

LI 

1212 

45.8 

38.4 

1411 

53.3 

44.3 

1525 

51.0 

45.4 

1220 

44.7 

39.8 

1417 

59.6 

52.4 

1531 

52.4 

47.4 

1225 

58.8 

41.2 

1420 

47.9 

43.9 

1537 

55.3 

50.2 

1043 

_ 

35.7 

1205 

- 

46.8 

1335 

. 

49.0 

1516 

- 

42.2 

1046 

38.7 

32.5 

1208 

42.9 

39.7 

1340 

42.6 

44.0 

1521 

34.4 

35.7 

1051 

35.0 

36.0 

1212 

42.8 

47.0 

1347 

52.5 

50.2 

1527 

49.3 

51.9 

1035 

30 2 

32.8 

1201 

40.0 

35.7 

1331 

47.7 

39.9 

1512 

40.2 

39.5 

1104 

35.8 

34.0 

1221 

42.4 

40.5 

1406 

44.5 

41.8 

1539 

47. S 

44.2 

1057 

38.3 

- 

1218 

46.6 

- 

1401 

45.8 

- 

1535 

41.4 

- 

1129 

42.9 

46.7 

1240 

53.6 

45.0 

1425 

61.7 

46.5 

1110 

46.4 

40.1 

1225 

53.4 

48.3 

1412 

54.8 

51.9 

1543 

48.5 

50.3 

1115 

38.3 

39.0 

1231 

45.0 

42. 4 

1416 

50.0 

45.1 

1548 

39.9 

41.4 

1121 

37.7 

38.4 

1235 

41.2 

39.6 

1420 

42.8 

43.2 

555 

• 

• 

709 

. 

16.5 

806 

- 

- 

600 

15.7 

- 

713 

16.7 

17.8 

80' 

19.3 

20.6 

607 

15.8 

15.3 

728 

18.7 

18.7 

813 

20.7 

19.8 

549 

- 

- 

705 

17.6 

16.6 


3.5 

7.0 

12.0 


34.2 


. 

39.1 

- 

• 

41.3 

• 

35.1 

33.7 

25.2 

39.4 

32.4 

27.8 

41.8 

37.7 

34.7 

44.7 

25.8 


43.1 

28.2 


49.6 

31.0 


30.7 

25.7 


33.7 

29.1 


38.5 

33.6 


40.9 

35.2 


29.0 

24.3 


35.5 

26.6 


40.9 

30.1 


35.8 

29.4 


27.6 

24.6 


37.9 

27.0 


44.7 

30.6 


44.4 

27.5 


. 

24.5 

23.9 

. 

27.9 

25.7 

. 

31.9 

27.9 

- 

33.8 

31.3 

34.1 

45.1 

- 

39.9 

29.1 

• 

40.2 

29.5 

- 

38.1 

31.9 

- 

40.8 

24.4 

23.8 

42.3 

26.8 

25.1 

42.8 

30.1 

27.0 

43.8 

33.9 

26.2 

28.5 

34.3 

40.1 

32.4 

36.1 

43.3 

36.1 

43.1 

30.4 

. 

30.3 

- 

. 

35.0 

- 

. 

38.6 

- 

. 

35.6 

. 

-1.9 

27.7 

26.3 


31.6 

29.1 

. 

37.4 

32.4 

. 

33.4 

29.5 

32.3 

24.6 

. 

32.5 

25.9 

■ 

37.1 

26.9 

- 

19.8 

22.7 

23.9 

18.1 

23.1 


18.9 

23.2 


. 

20.2 


18.6 

23.2 


20.5 

23.0 


. 

23.3 


19.2 

22.8 


19.7 

22.6 


. 

24.0 

24.6 

. 

23.0 

23.9 


22.0 


24.3 

24.3 


• MEASUREMENT BY THERMOMETER 
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TABLE 24.- Continued 


(d) Field 8, concluded 


YEAR 

DAY 

LOCATION 

time (S) 

0.5 

1.5 

3.5 

7.0 

12.0 

22,0 

78 

223 

19 

803 

19.3 

19.6 

. 

22.5 

20.0 

• 

78 

223 

22 

616 

16.1 

18.3 

18.7 

22.5 

- 

- 

78 

223 

22 

735 

18.3 

19.4 

18.4 

22.5 

- 

- 

78 

223 

22 

824 

21.9 

21.1 

CM 

22.6 

- 

- 

78 

223 

23 

612 

15.7 

. 

20.0 

24.7 

17.8 

21.3 

78 

223 

23 

733 

18.9 

. 

19.6 

20.4 

24.4 

25.8 

78 

223 

23 

819 

21.2 

. 

21.0 

23.0 

24.3 

25.7 

78 

223 

24 

642 

16.8 

m 

22.4 

20.8 

24.1 

- 

78 

223 

24 

755 

. 

17.7 

22.2 

21.0 

21.7 

- 

78 

223 

24 

840 

23.0 

22.4 

22.8 

23.0 

19.9 

- 

78 

223 

27 

622 

18.8 

19.4 


21.6 

- 

- 

78 

223 

27 

740 

19.3 

19.5 


21.7 

- 

- 

78 

223 

27 

829 

21.5 

20.7 


22.2 

- 

- 

78 

223 

28 

632 

18.6 

17.5 


22.0 

19.2 

- 

78 

223 

28 

745 

17.3 

20.3 


22.3 

22.9 

- 

78 

223 

28 

833 

23.8 

22.0 


22.7 

22.6 

- 

78 

223 

29 

637 

18.7 

16.5 

17.3 

20.9 

- 

- 

78 

223 

29 

749 

19.6 

18.5 

18.5 

23.9 

- 

- 

78 

223 

29 

835 

22.6 

22.3 

19.9 

24.3 

- 

- 


• MEASUREMENT BY THERMOMETER 
- MISSING OR DELETED DATA 
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TABLE 24.— Continued 


(e) Field 9 


YEAR 

DAY 

LOCATION 

TIME (S) 


Li 

3.5 

7.0 

12.0 

22.0 

78 

201 

17 

1229 

32.1 

33.2 

30.8 

27.7 

26.2 

25.8 

78 

201 

17 

1332 

34.1 

35.3 

33.2 

29.2 

26.6 

25.5 

78 

201 

17 

1442 

36.5 

37.9 

35.9 

31.5 

28.1 

25.9 

78 

201 

17 

1 549 

36.9 

37.7 

37.3 

32.9 

29.3 

26.4 

78 

201 

18 

1226 

33.6 

31.7 

30.6 

2E.5 

• 

24.3 

78 

201 

18 

1328 

35.6 

34.4 

33.7 

*'J.5 

26.7 

24.2 

78 

201 

18 

1439 

38.5 

37.2 

34.2 

23.0 

28.7 

24.6 

78 

201 

18 

1546 

37.8 

37.4 

34.9 

34.3 

30.3 

25.0 

78 

201 

19 

1233 

31.8 

32.1 

30.3 

29.2 

. 

• 

78 

201 

19 

1335 

33.9 

34.6 

33.2 

32.0 

. 

• 

78 

201 

19 

1445 

36.6 

36.1 

35.5 

34.4 

. 

- 

78 

201 

19 

1553 

35.5 

35.4 

37.6 

35.0 

. 

- 

78 

201 

23 

1223 

34.7 

32.9 

31.0 

28.2 

26.4 

24.7 

78 

201 

23 

1325 

39.0 

35.4 

33. C 

30.7 

27.8 

24.4 

78 

201 

23 

1430 

43.2 

38.4 

36.8 

32.8 

29.8 

24.7 

78 

201 

23 

1543 

44.3 

39.6 

37.4 

33.6 

31.5 

25.1 

78 

201 

28 

1220 

33.1 

31.8 

30.6 

28.1 

• 

24.4 

78 

201 

28 

1323 

35.6 

34.4 

33.7 

29.9 

. 

24.2 

76 

201 

28 

1433 

38.2 

37.3 

35.6 

31.9 

. 

24.4 

78 

201 

28 

1540 

38.8 

38.2 

36.9 

33.0 

- 

24.9 

78 

201 

29 

1217 

34.2 

35.2 

36.0 

31.2 

24.4 

- 

78 

201 

29 

1320 

38.9 

38.2 

35.6 

34.1 

24.6 

• 

78 

201 

29 

1430 

35.6 

42.3 

39.9 

36.9 

25.3 

• 

78 

201 

29 

1537 

45.6 

40.4 

41.2 

37.6 

26.3 

- 

78 

202 

17 

1415 

29.7 

29.2 

28.5 

26.9 

25.6 

24.6 

78 

202 

17 

1524 

30.6 

30.6 

31.1 

27.8 

26.4 

24.8 

78 

202 

18 

1424 

31.5 

30.3 

28.6 

- 

33.5 

26.5 

78 

202 

18 

1521 

33.5 

32.0 

30.7 

29.5 

27.1 

• 

78 

202 

19 

1100 

23.0 

23.7 

23.6 

23.6 

24.9 

25.6 

78 

202 

19 

1435 

31.4 

30.0 

29.1 

30.2 

- 

- 

78 

202 

19 

1528 

31.2 

32.0 

30.5 

31.0 

- 

- 

78 

202 

23 

1410 

30.7 

29.8 

29.3 

27.4 

26.6 

24.7 

78 

202 

23 

1518 

37.4 

32.8 

31.6 

29.0 

27.0 

24.2 

78 

202 

28 

1400 

29.1 

36.3 

28.8 

27.7 

• 

24.1 

78 

202 

28 

1515 

32.8 

32.0 

30.3 

2c. 7 

- 

23.9 

78 

202 

29 

1350 

29.1 

30.0 

29.6 

29.0 

24.3 

- 

78 

202 

29 

1512 

33.4 

34.0 

32.4 

31.1 

24.9 

* 

78 

203 

17 

1002 

20.1 

20.0 

20.4 

20.1 

20.7 

22.3 

78 

203 

17 

1132 

24.8 

24.2 

22.4 

21.1 

21.1 

22.2 

78 

203 

17 

1312 

26.7 

26.8 

25.3 

22.9 

22.0 

22.3 

78 

203 

17 

1433 

27.2 

27.2 

25.8 

23.8 

22.8 

22.4 

78 

203 

17 

1622 

26.4 

26.1 

25.9 

25.5 

24.3 

23.0 

78 

203 

18 

959 

21.5 

20.9 

19.9 

19.1 

19.8 


78 

203 

18 

1129 

25.0 

22.9 

21.4 

20.9 

20.9 


78 

203 

18 

1309 

31.5 

26.5 

24.7 

24.3 

22.7 


78 

203 

18 

1430 

33.7 

26.5 

26.6 

26.8 

24.2 


78 

203 

18 

1616 

32.0 

30.3 

29.1 

30.5 

26.5 


78 

203 

19 

1006 

21.4 

21.8 

19.7 

20.8 



78 

203 

19 

1135 

24.5 

25.2 

21.5 

23.9 



78 

203 

19 

1315 

27.2 

27.6 

24.0 

26.5 



78 

203 

19 

1436 

27.4 

27.6 

25.0 

26.4 



78 

203 

19 

1627 

26.6 

25.9 

26.8 

25.4 



78 

2C3 

23 

955 

22.7 

21.2 

21.3 

20 S 

20.8 

22.6 

78 

203 

23 

1126 

25.0 

23.2 

22.1 

21.9 

2i .2 

22.3 

78 

203 

23 

1306 

30.6 

27.0 

25.3 

24.6 

22.7 

22.3 

78 

203 

23 

1427 

33.7 

28.9 

27.1 

25.5 

24.2 

22.4 
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TABLE 24.- Continued, 
(e) Field 9, continued 


TIME 

DAY 

location 

TIME (S) 

0.5 

LI 

3.5 

7.0 

12.0 

22.0 

78 

203 

23 

1611 

33.1 

32.9 

30.3 

27.5 

26.5 

72.0 

7e 

203 

28 

982 

22.4 

19.7 

20.0 

20.0 

. 

22.2 

76 

203 

28 

1123 

24.3 

21.4 

21.5 

21.3 

- 

22.0 

7e 

203 

28 

1303 

28.8 

25.3 

24.4 

23.9 

. 

22.1 

78 

203 

28 

1424 

28.7 

26.4 

24.8 

24.5 

. 

22.4 

78 

203 

28 

1608 

29.6 

27.7 

26.2 

25.5 

. 

22.6 

78 

203 

29 

948 

22.0 

21.3 

20.4 

20.0 

r 


78 

203 

29 

1120 

21.9 

21.8 

22.8 

21. B 

2w j 


78 

203 

29 

1300 

26.0 

25.6 

26.5 

24.3 

21.7 


78 

203 

29 

1421 

27.4 

25.7 

27.3 

25.0 

22.3 


78 

203 

29 

1600 

26.5 

29.0 

27.1 

28.0 

23.1 


78 

220 

13 

1032 

39.1 

31.8 

27.7 

23.4 

22.4 


78 

220 

13 

1311 

55.3 

42.9 

33.8 

28.4 

24.7 


76 

220 

13 

1428 

56.4 

45.1 

35.6 

30.5 

26.2 


78 

220 

13 

1516 

54.1 

44.7 

35.8 

31.4 

26.8 


76 

220 

17 

1038 

38.8 

33.7 

27.6 

23.3 

22.5 


78 

220 

17 

1316 

50.5 

43.1 

36.7 

27.3 

27.0 


78 

220 

17 

1433 

57.6 

45.3 

39.4 

29.2 

29.3 


78 

220 

17 

1519 

52.0 

45.2 

40.0 

30.0 

30.4 


7e 

220 

18 

1044 

40.2 

34.4 

27.7 

25.3 

23.3 

25.6 

78 

220 

18 

1322 

53.4 

47.0 

35.4 

30.6 

26.2 

24.4 

78 

220 

18 

1437 

55.9 

50.9 

37.6 

32.6 

27.5 

26.9 

78 

220 

18 

1522 

56.3 

51.7 

37.9 

33.4 

28.1 

27. S 

78 

220 

19 

1026 

30.1 

26.6 

26.5 

24.3 

22.5 

. 

76 

220 

19 

1306 

37.7 

35.5 

35.0 

28.9 

25.6 

. 

78 

220 

19 

1419 

40.7 

38.0 

37.4 

30.4 

26.8 

. 

78 

220 

19 

1512 

41.1 

38.6 

37.9 

31.3 

27.7 

. 

78 

220 

22 

1056 

37.6 

34.8 

27.7 

. 

23.4 

22.9 

78 

220 

22 

1333 

49.7 

45.4 

43.6 

. 

30.5 

- 

78 

220 

22 

1445 

51.1 

47.7 

36.9 

48.3 

26. S 

. 

78 

220 

22 

1529 

51.0 

47.9 

37.4 

. 

27.3 

23.5 

78 

220 

23 

1050 

38.8 

38.2 

29.1 

25.9 

23.2 

23.1 

78 

220 

23 

1327 

49.1 

45.9 

34.5 

30.8 

25.2 

25.1 

7B 

220 

23 

1441 

52.3 

46.9 

36.5 

32.7 

26.7 

26.7 

78 

220 

23 

1525 

52.5 

47.8 

36.7 

33.2 

26.8 

26.9 

78 

220 

24 

1119 

49.6 

. 

32.4 

26.7 

23.1 

22.4 

78 

220 

24 

1356 

50.8 

. 

39.6 

31.9 

25.5 

22.6 

78 

220 

24 

1502 

51.9 

38.2 

40.5 

33.0 

26.5 

23.1 

78 

220 

24 

1548 

50.7 

. 

40.4 

33.3 

27.0 

23.7 

78 

220 

27 

1103 

43.1 

35.2 

31.0 

25.4 

23.7 

- 

78 

220 

27 

1337 

53.2 

43.8 

39.5 

30.0 

26.2 

. 

78 

220 

27 

1449 

54.4 

45.7 

41.4 

31.7 

27.5 

. 

78 

220 

27 

1533 

54.4 

45.7 

42.2 

32.5 

28.2 

- 

78 

220 

28 

1109 

48.4 

37.3 

26.7 

25.2 

. 

23. C 

78 

220 

28 

1344 

56.1 

45.9 

33.5 

30.5 

- 

23.5 

78 

220 

28 

1453 

56.5 

47.3 

35.5 

32.5 

. 

24.3 

78 

220 

28 

1540 

54.1 

47.0 

36.2 

33.3 

. 

24.6 

7b 

220 

29 

1114 

46.3 

36.9 

26.6 

27.3 

24.2 

. 

78 

220 

29 

1351 

41.8 

47.6 

31.5 

32.3 

25.7 

- 

78 

220 

29 

1458 

43.6 

36.4 

33.7 

34.0 

26.8 

. 

78 

220 

29 

1544 

43.1 

43.8 

35.5 

34.7 

27.2 

* 

78 

221 

13 

1044 

39.6 

32.0 

27.1 

2J.9 

23.0 


78 

221 

13 

1141 

46.’. 

37.1 

30.6 

26.0 

23.8 

- 

78 

221 

13 

1242 

51.1 

41.2 

33.2 

27.6 

24.7 

. 

78 

221 

13 

1347 

57.1 

45.5 

35.2 

29.5 

25.7 

. 

78 

221 

13 

1514 

55.8 

44.2 

34.9 

30.6 

26.8 

. 

78 

221 

17 

1047 

35.7 

31.9 

27.3 

23.6 

23.1 

. 

78 

221 

17 

1144 

41.2 

36.3 

31 3 

25.2 

24.7 

- 
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TABLE 24.- Continued, 
(e) Field 9, continued 


VIAR 

DAY 

LOCATION 

TIME (S) 

0.5 

1.8 

3J 

7J> 

12.0 

22,0 

78 

221 

17 

1 21 S 

44.3 

39.7 

34.6 

26.7 

26.6 

» 

78 

221 

17 

1354 

54.5 

43.5 

38.3 

28.3 

28.1 

. 

78 

221 

17 

1517 

43.8 

43.2 

39.1 

29.6 

30.0 

. 

78 

221 

IB 

1052 

38.3 

32.6 

27.7 

25.3 

23.7 

23.6 

78 

221 

18 

1148 

44.6 

38.4 

31.4 

27.0 

24.6 

25.8 

78 

221 

18 

1247 

45.9 

41.3 

34.4 

29.6 

26.3 

24.7 

78 

221 

18 

1357 

55.4 

49.2 

36.7 

31.3 

26.9 

. 

78 

221 

IB 

1521 

54.9 

51.1 

37.1 

32.4 

28.3 

26.7 

78 

221 

19 

1040 

28.3 

27.2 

27.1 

24.7 

23.3 

• 

78 

221 

19 

1136 

32.6 

31.2 

30.9 

26.7 

24.4 

. 

78 

221 

19 

1237 

35.0 

34.2 

33.6 

28.3 

25.5 

. 

78 

221 

19 

1344 

41.9 

36.9 

36.4 

29.7 

26.6 

. 

78 

221 

19 

1511 

41.9 

38.0 

36.1 

30.6 

27.8 

. 

78 

221 

22 

1068 

40.6 

34.5 

27.9 


23.5 

23.2 

78 

221 

22 

1155 

45.5 

40.9 

30.8 


24.0 

23.2 

78 

221 

22 

1255 

45.9 

4.M 

32.7 


25.0 

23.4 

78 

221 

22 

1413 

53.2 

51.1 

37.0 


26.2 

23.7 

78 

221 

22 

1527 

53.4 

51.3 

44.7 


27.1 

24.5 

78 

221 

23 

1055 

35.4 

36.4 

28.7 

25.6 

23.5 

23.4 

78 

221 

23 

1152 

41.4 

41.4 

31.8 

27.7 

24.3 

24.0 

78 

221 

23 

1252 

43.9 

42.2 

33.4 

29.6 

25.2 

25.1 

78 

221 

23 

1409 

50.8 

48.0 

36.1 

31.9 

26.3 

26.1 

78 

221 

23 

1524 

52.1 

48.7 

36.7 

32.7 

37.1 

27.0 

78 

221 

24 

1114 

43.4 

. 

36.7 

35.4 

26.2 

22.7 

78 

221 

24 

1217 

45.5 

. 

36.6 

28.6 

24.1 

22.9 

78 

221 

24 

1317 

42.1 

40.6 

37.9 

30.3 

25.2 

23.4 

78 

22 1 

24 

1426 

44.8 

. 

39.7 

32.0 

26.1 

23.8 

78 

221 

27 

1102 

40.7 

34.4 

31.4 

25.2 

23.9 

. 

78 

221 

27 

1207 

47.4 

39.3 

35.8 

27.4 

25.1 

. 

78 

221 

27 

1258 

47.8 

39.8 

36.8 

28.3 

25.7 

. 

78 

221 

27 

1416 

54.2 

45.2 

41.3 

31.0 

27.2 

. 

78 

221 

27 

1531 

49.1 

44.7 

42.1 

32.0 

28.4 

. 

78 

221 

28 

1106 

42.1 

36.4 

26.5 

25.1 

. 

23.1 

78 

221 

28 

1212 

49.0 

41.6 

30.0 

27.4 

. 

23.3 

78 

221 

28 

1309 

50.6 

43.2 

32.1 

29.2 

. 

23.7 

78 

221 

28 

1419 

55.2 

47.5 

34.7 

31 5 

. 

24.4 

78 

221 

28 

1535 

50.4 

44.6 

35.7 

32.6 

. 

25.3 

78 

221 

29 

1109 

36.4 

28.8 

33.1 

26.6 

23.5 

. 

78 

221 

29 

1215 

41.3 

31.3 

33.3 

30.0 

24.7 

. 

78 

221 

29 

1314 

43.8 

32.7 

32.9 

32.4 

25.9 

. 

78 

221 

29 

1423 

47.6 

33.9 

36.4 

34.1 

26.6 

- 

78 

223 

13 

538 

m 

19.2 

21.3 

23.2 

24.5 

m 

78 

223 

13 

714 

16.2 

18.2 

20.2 

22.3 

23.8 

- 

78 

223 

13 

801 

17.3 

19.0 

20.6 

22.1 

23.5 

. 

78 

223 

13 

847 

22.4 

21.9 

21.7 

22.1 

23.3 

. 

78 

223 

17 

550 

19.7 

19.8 

21.0 

. 

. 

• 

78 

223 

17 

717 

18.9 

19.1 

20.0 

22.8 

22.8 

. 

78 

223 

17 

804 

19.6 

19.7 

20.2 

22.6 

22.5 

. 

78 

22J 

17 

850 

21.8 

21.8 

21.3 

22.4 

22.3 

. 

78 

223 

18 

722 

17.5 

18.4 

20.3 

22.2 

23.5 

23.9 

78 

223 

18 

607 

18.2 

18. C 

20.6 

22.2 

23.4 

23 9 

78 

223 

18 

6£5 

23.6 

22.6 

22.9 

22.4 

23.2 

23.9 

78 

223 

19 

532 

19.6 

20.8 

20.9 

23.5 

24.5 

. 

78 

223 

19 

711 

18.6 

19.8 

19.9 

22.6 

23.6 

. 

78 

223 

19 

758 

19.2 

20.0 

20.0 

22.3 

23.4 

. 

78 

223 

19 

844 

2 i . 7 

21.1 

21.1 

22.4 

23.1 

. 

78 

223 

22 

729 

18.3 

18.6 

20.1 

. 

23.6 

24.8 

78 

223 

22 

8.16 

l°.7 

19.9 

20.3 

22.3 

23. j 

24.5 

78 

223 

22 

903 

26 6 

25.4 

22.7 

• 

23.3 

24.3 
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TABLE 24.- Concluded, 
(e) Field 9, concluded 


year 

DAY 

LOCATION 

TIME (S) 

Li 

iii 

Li 


12.0 

22.0 

78 

223 

23 

725 

18.6 

18.7 

20.9 

22.0 

23.8 

24.0 

78 

223 

23 

614 

19.2 

19.6 

21.1 

22.0 

23.6 

23.7 

78 

223 

23 

859 

24.9 

26.4 

23.6 

22.5 

23.5 

23.5 

78 

223 

24 

745 

18.6 

. 

19.4 

21.4 

23.2 

23.9 

78 

223 

24 

827 

21.2 

. 

22.3 

21.3 

22.9 

22.7 

78 

223 

24 

922 

26.6 

. 

2/ . 3 

22.3 

22.7 

23.2 

78 

223 

27 

735 

17.7 

19.2 

19.6 

22.2 

23.8 

. 

78 

223 

27 

818 

19.9 

19.8 

19.9 

22.1 

23.5 

. 

78 

223 

27 

907 

26.6 

24.3 

22.7 

22.3 

23.4 

. 

78 

223 

28 

738 

17.6 

18.7 

20.8 

21.4 

. 

24.6 

78 

223 

28 

622 

22.0 

20.1 

20.9 

21.3 

. 

24.3 

78 

223 

28 

912 

30.0 

25.4 

21.9 

21.8 

. 

24.0 

78 

223 

29 

741 

18.3 

20.1 

20.4 

21.0 

23.6 

. 

78 

223 

29 

825 

19.8 

20.5 

22.6 

21.0 

23.3 

. 

78 

223 

29 

916 

26.6 

23.6 

26.5 

21.0 

23.1 

• 
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TABLE 25.- DATA SET II - VEGETATION DATA 


Day 202 (7/21/78) 

1 

£ 


930 

1040 

1155 

1255 

1335 

1320 

1000 

1015 

1025 

1035 

1100 

1110 

1120 

1240 

1405 

Plant 1 

height, m j 

CM 

Z 

2.39 

2.29 
1.65 

.0762 

.0508 

2.13 

1.91 

2.39 

1.96 

1.78 

1.30 
.711 

z~ 

2.36 

2.44 

1.91 

.0762 

.0508 

.0762 

1.93 

2.13 

2.39 

2.31 

1.93 

1.93 

1.91 

1.47 

.914 

co 

m 

• 

o 

CM 

z 

CM 

Z 

3065.2 

2344.2 

2268.4 
32.19 
69.68 

2268.7 
2166.1 

2551 .8 

2207.0 

2269.4 

2233.5 

4404.8 

z” 

3044.2 

1822.3 

1788.2 
22.92 
33.65 
26.21 

1761.7 

2199.9 

2113.6 

2339.1 

1891.3 

1518.1 
2314.5 

1516.4 

2394.2 

Day 201 (7/20/78) 

Time 

1200 

1005 

1225 

1305 

1330 

1320 

1120 

1110 

1100 

1040 

950 

940 

925 

1250 

1400 

1350 

Plant 
height. >n 

x~ 

2.16 

2.16 

1.65 

.0127 

.0254 

.0508 

2.24 

1.80 

1.98 

2.03 

1.78 

1.83 

2.21 

1.55 

.762 

2.21 

l” 

2.44 

2.34 

1.42 

.0508 

.108 

.127 

2.18 

2.11 

2.39 

2.08 

1.83 

1.63 

1.98 

1.42 

.660 

1.93 

CO 

E 

© 

CM 

z 

CM 

z 

3053.4 

2282.9 

1882.9 
81.93 
26.33 

8.961 

1750.3 

1854.6 

2142.7 

2116.8 

1784.4 

1793.8 

2975.8 

1738.9 

2531.9 

1692.4 

z” 

3445.8 

2047.3 

2056.3 
9.144 
9.720 

11.92 

1952.8 

2085.0 

2298.0 

2375.1 

1698.6 

2346.3 

2763.9 
2175.0 

3592.7 
1876.6 

Day 199 ( 7/18/78) 

Time 


1240 

1640 

1715 

1750 

1355 

1410 

1420 

1440 

1545 

1600 

1625 

1700 

1830 

1820 

Plant 
height, m 

CM 

z 

2.03 

1.37 

.0381 

.127 

2.03 

2.13 

2.03 

1.52 

1.57 

2.29 

1.07 

.737 

1.78 

x~ 

2.08 

1.22 

.114 

1.68 

1.83 

2.24 

2.08 

1.52 
2 18 
1.52 
.660 
1.83 

CO 

E 

O 

x~ 

CM 

z 

4507.0 

2058.6 
21.458 

8.120 

2304.7 

2474.6 

2442.8 

2128.1 

1952.7 
2335.3 

1627.6 

2673.6 
2075.0 


3466.8 

2059.5 

8.964 

1921.5 

2079.1 

2471.2 

2158.7 

2085.2 

3111.7 

2497.9 

2058.6 
1550.0 

Crop 

(a) 

uuuo.a(LUOuuzuuuzu 

Field 
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TABLE 25.- Concluded 
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'Plant samples consisted of three plants in each row, unless indicated otherwise. 
Plant samples consisted of vegetation over a 1 -ft 2 area. 
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Figure 7.- Surface roughness photograph. 
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APPENDIX A 


ADDITIONAL COLBY DATA AVAILABLE 



APPENDIX A 


ADDITIONAL COLBY DATA AVAILABLE 

In addition to the data listed in the body of this report, the following 
information on the Colby area will be a.iilable in the near future. 

1. Photomosaic - The seven flight lines were flown at 2438 meters (8000 feet) 
on June 18, 1978, by the C-130 aircraft. Photographs were acquired for 
construction of a semicontrol led photomosaic for locating aircraft sensor 
data on the ground to i 1 5 meters (*50 feet). 

Available date: September 1979 

Source: See note 1 

2. Photograph overlays - Overlays defining principal point of each photo- 
graph are available for days 199 and 201. These are keyed to line and 
run. 

Available date: September 1979 

Source: See note 1 

3. Thomas County soils map - A soils map is being constructed by the U.S. 
Department of Agriculture Soil Conservation Service in Colby. This map 
shows soil type and slope for individual fields. 

Available date: January 1980 

Source: Soil Conservation Service 

Box 525 

750 South Ranye 
Colby, KS 67701 


APPENDIX B 


EQUIPMENT LIST 



APPENDIX B 


EQUIPMENT LIST 

The following equipment was used in support of 1978 ASME data collection at 
Colby, Kansas. 


Item 

Vendor 

Model no. 

Serial no. 

Thermistor thermometer 

Omega Engineering 

46 

875011-45577 

Thermocouple voltage 
measuring instrument 

Wescor 

TH65 

8177134 

Thermocouple voltage 
measuring instrument 

Wescor 

TH65 

8177133 

Thermocouple voltage 
measuring instrument 

Wescor 

TH50 

1244 

Reference standard/ 

Barnes Engineering 

102315 


infrared field 
thermometer 

Company 



Scientific grieve 
mechanical oven 

Fischer 

13-261-32 

992 

Scientific grieve 
mechanical oven 

Fischer 

13-261-32 

1013 

Analytical balance 

Mettler Instrument Corp. 

E200 

590986 

Analytical balance 
top loading 

Mettlcr Instrument Corp. 

E 200/344 

590987 

Scientific oven 
(forced air) 

220 volts 

Napco 

630-7 

2-73-1163-22 

Portable meter 
area readout 

Lambda Electronics 

LI 3000 

PAM 156741 

Conveyor belt 
accessories 

Lambda Electronics 

LI3050A 

TBA 129-7501 

15-bar ceramic 
plate extractor 


Cat. #1500 


Pressure control 
manifolds 


Cat. #700-2 


Soil core sampler 
(for bulk densi ty 
samples ) 


Cat. #2 00 


Scientific 
thermometers ( 21 ) 

Scientific 



Thermometer 


Cal. *C 1 4983 
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ASME TEST FIELD OPERATORS 


The following is a list of ASME test field operators for Thomas County in 1978. 


Operator 

Address 

Field no. 

Ralph Albers 

Oakley, Kansas 

49 

James Bartlett 

Colby, Kansas 

11 

Clem Bremenkamp 

Colby, Kansas 

14 

Comstock Farms, Inc. 
td Goossen 

Colby, Kansas 

25. 27 

William Engel hardt 

Colby, Kansas 

7. 31, 56 

Glendora Grover 

Oakley, Kansas 

8 

John G. Mansen 

Colby, Kansas 

21, 22 

Harold Herbel 

Colby, Kansas 

1, 55 

Frank Howard 

Oakley, Kansas 

5 

Les Keller 

Oakley, Kansas 

3, 34 

Verlan Olson 

Russell, Kansas 

4 

H. A. Regier 

Colby, Kansas 

29, 30 

Dennis P. Ryan 

Colby, Kansas 

12 

Cyril H. Saddler 

Colby, Kansas 

9. 45, 46 

Charles W. Schroeder 

Colby, Kansas 

52 

Henry Siebert 

Colby, Kansas 

19, 20 

Wight Sims 

Oekley, Kansas 

50 

Ivan Steinle 

Colby, Kansas 

2. 6. 13, 24. 
26. 28. 43. 54 

Stephens Farms, Inc. 
Mrs. Carl Stephens 

Menlo, Kansas 

47 

Joseph Stevens 

Colby, Kansas 

10, 44 

Trank Vacin 

Colby, Kansas 

53 

George Wiens 

Monument, Kansas 

16 

Clarence F. Wilson 

Colby, Kansas 

37, 38 

Robert l. 7elfer 

Colby, Kansas 

39, 40 








APPENDIX D 


ON THE DESIGN Of AN EXPERIMENT TO MEASURE SOIL MOISTURE USING MICROWAVE DATA 


By R. S. Chhikara and N. E. Marquina 



1. INTRODUCTION 


An application of microwave sensing that has stimulated the interest of soil 
scientists in the last few years is the remote measurement of soil moisture. 
This application is felt to be viable because laboratory measurements have 
demonstrated that the microwave permittivity of soil is highly dependent on 
soil moisture. However, other factors such as nonhomogeneities in the soil, 
the geometry of the surface boundary, and vegetation above the soil interact 
with the electromagnetic energy and affect the microwave response of the soil 
(ref. 1). 

Techniques have been developed for extracting soil moisture information from 
data acquired with microwave sensors. A significant correlation exists between 
the radar back scattering coefficient cr and the soil moisture in the top layer 
of soil as shown in reference 2. However, to demonstrate the capability of 
estimating soil moisture remotely, more experimental work is required. Data 
collection and analyses should be based on a wel 1 -designed experiment, in 
which consideration is given to the full range of physical conditions influenc- 
ing the soil moisture and the different microwave sensing factors that would 
influence a . 

During July and August 1978, an extensive data set was gathered at a site near 
Colby, Kansas, to support the development of algorithms to estimate surface 
soil moisture from •> and other remotely sensed parameters. 

The study described here was carried out to aid in the determination of how 
usury fields per crop type needed to be sampled at Colby. It includes the 
effect of physical factors affecting soil moisture such as soil, slope, and 
vegetation type and (actors affecting the microwave sensors such as frequency, 
angle of incidence, and polarization. 





2. STATISTICAL ANALYSIS 


2.1 DATA ANALYSIS APPROAC H 

The regression analysis approach may be used to study the dependence between 
• and the soil moisture, X. However, when data for a are obtained using 
different frequencies, polarizations , and angles of incidence, a more suitable 
approach is to analyze the data by performing an analysis of covariance, a 
technique that combines the features of analysis of variance and regression 
(ref. .1). The analysis-of-variance part of the analysis of covariance is 
primarily to investigate the error sources resulting from different configura- 
tions in operating the microwave sensors. 


The following model* relating o 


0 


to the soil moisture X is assumed: 


i jkl 


lS j + Y k + ‘ (X ijkl ‘ X) 4 c i jkl 


( 1 ) 


where u represents the overall mean for u. is the effect of the i*b polar- 
ization, f. is the effect of the j:n frequency, Yl is the effect of the k:/; 

J K 0 

angle of incidence, 3 is the regression coefficient of a on X, and the c,. 

are the resi jals. 


The choice of levels for the three factors (frequency, polarization, and angle 
of incidence) depends upon the availability of data for ■ . The following 
levels are considered in the present study: 

• Frequency: &.2b gigahertz, b.2b gigahertz 

• Polari za tion : horizontal, vertical 

• Angle of incidence: 0, 10 

The soil moisture is considered for the top 5-centimeter layer of the soil. 

The data analysis using model (i) is considered for both ^tgetative and 


* 0 

For estimating soil moisture from ■ , it is more appropriate to regress X on 

However, not enough observations of X are available to permit an anal- 
vsis of covariance if this change is made in the model. 




nonvegetative (bare soil) conditions. Only wheat and corn fields are included 
for vegetation. This limitation was purely due to the availability of data 
described in section 2.2. A separate analysis is made for each crop. 

The basic objective of the data analysis using the suggested approach is (1) to 
determine whether the dependence of a 0 on soil moisture is significant, (2) to 
determine whether each of the factors (frequency, angle, and polarization) has 
a significant effect on c^, and (3) to estimate the error variance (i.e., 
inherent variability) of by removing the variability in o° caused by soil 
moisture and the three factors. An unbiased and reliable estimate of the error 
variance is needed to estimate the number of fields to achieve an efficient 
sampling design. The estimation of the required number of fields is discussed 
in section 3. 

2.2 DATA USED IN THE ANALYSIS 

The data considered in the present analysis are given in the appendix and cor- 
respond to different experimental conditions. These data sets are described 
in detail in references 4 and 5. The data consist of soil moisture in the 
top 5 centimeters of the soil and o®. They include (1) data on five bare soil 
fields near Garden City, Kansas, collected between September 12 and October 13, 
1 975 (ref. 4); (2) data on four corn fields near Lawrence, Kansas, collected 
between May 21 and August 22, 1975 (ref. 5); and (3) data on seven wheat fields 
near Lawrence, Kansas, collected between May 20 and July 9, 1975 (ref. 5). 

One observation per field was chosen for the analysis. The criterion for 
choosing the observations was the time factor. An attempt was made to select 
the observations to be as close as possible in time of day and time of year. 
Most of the selected observations were made between 1 0 : 00 a.m. and 12:00 noon, 
but they varied widely with respect to time of year. Thus, the data available 
did not allow comolete removal of the time factor from the analysis. 

For each soil moisture observation, there are 2*2x2 = 8 observations for 
corresponding to two frequencies (4.25 and 5.25 gigahertz), two polarizations 
(horizontal and vertical), and two angles of incidence (0° and 10°). The soil 
moisture in the top layer of 5 centimeters is obtained by taking the weighted 




average of those in the 0- to 1-, 1- to 2-, and 2- and 5-centimeter depth 
layers. The width of a depth layer is used as weight. 


2 . 3 RE SULT S 

2.3.1 ANALYSIS OF THE COMPLETE DATA SET 

Tables 1, 2, and 3 give the results of the analysis of covariance performed on 
bare soil, wheat, and corn data, respectively. Each table shows the sources of 
variation in o^, their mean square errors, the value of the Fisher statistic F, 
and the computed significance levels. Also given is the residual mean square 
error, which is an estimate of the error variance. The significance level 
measures the likelihood of committing error in rejecting the hypothesis of no 
effect on due to a source of variation. The variation due to soil moisture 
indicates the degree to which depends upon the soil moisture in the top 
5-centimeter layer. 

The following inferences are made from these results by testing the hypothesis 
of no effect at the 5-percent level of significance: 

1. There is a highly significant dependence of on soil moisture in the 
0- to 5-centimeter depth layer for bare soil, wheat, and corn; it is the 
highest for bare soi 1 . 

2. The angle of incidence has a significant effect on for bare soil, wheat, 
and corn. 

3. The error variance estimates are 24.54, 35.25, and 16.89 for bare soil, 
wheat, and corn, respectively. A higi error estimate for wheat seems 
partly due to the time factor since wheat data were collected over a 
period of 2 months. 

2.3.2 ANALYSIS OF INDIVIDUAL DATA SETS 

The relationship of o to soil moisture was studied separately for each con- 
figuration of instruments (i.e., a specified level for each frequency, polar- 
ization, and angle of incidence) and crop fype. A set of regression analyses 
of different data sets was made using the simple linear regression model. 




TABLE 1.- ANALYSIS OF COVARIANCE PERFORMED ON BARE SOIL DATA 


Source of 
variation 

Degrees 

freedom 

Sum of 
squares 

Mean square 
error 

F 

Significance 
of F 

Soil moisture 

1 

1601.21 

1601.21 

65.2 

0.000 

Polarization 

1 

.05 

.05 

.0 

.965 

Frequency 

1 

4.62 

4.62 

.19 

.667 

Angle 

1 

310.24 

310.24 

12.64 

.001 

Error 

35 

858.85 

24.54 



Total 

39 

2774.97 

71.15 




TABLE 2.- ANALYSIS OF COVARIANCE PERFORMED ON WHEAT DATA 


Source of 
variation 

Degrees of 
freedom 

Sum of 
squares 

Mean square 
error 

F 

Significance 
of F 

Soil moisture 

1 

54 5.00 

54 5.00 

15.46 

0.000 

Pol ari zation 

1 

2.08 

2.08 

.06 

.809 

Frequency 

1 

2.75 

2.75 

.08 

.781 

Ang 1 e 

1 

383.78 

383.78 

10.89 

.002 

Error 

51 

1797.97 

35.25 



Total 

55 

2731 . 58 

49.66 





















TABLE 3.- ANALYSIS OF COVARIANCE PERFORMED ON CORN DATA 


Source of 
variation 

Degrees of 
freedom 

Sum of 
squares 

Mean square 
error 

F 

Significance 
of F 

Soil moisture 

1 

200.70 

200.70 

21.78 

0.000 

Polarization 

1 

1.80 

1.80 

.20 

.662 

Frequency 

1 

4.96 

4.96 

.54 

.469 

Angl e 

1 

67.28 

67.28 

7.30 

.012 

Error 

27 

248.76 

9.21 



Total 

31 

523.50 

16.89 




» 














( 2 ) 


o° = 3q + 3-|X + e, 

where 6 q and 3-j are the regression coefficients and e, the random error for 
o^, is assumed to be independent of X. 

Let = bg + b-jX be the regression equation obtained from the least-square 

fit of data to the above model. Suppose that s 2 is the residual mean square 
error given by 



where n is the number of data points used in obtaining a regression equation 

and a? and a*? are, respectively, the observed and the predicted back scatter- 
11 ? 

ing coefficients for field i. A smaller s would indicate that the soil mois- 
ture is a good predictor of or vice versa. 

Table 4 presents the results of these regression analyses. The table contains 
the values of bg, b-j , r (the correlation coefficient between and soil mois- 
ture), and s 2 . In addition to the two levels (0° and 10°) of the angle of 
incidence considered in section 2.3.1, the 5° angle is included for bare soil 
only. The o° data corresponding to the 5° angle of incidence were not avail- 
able for wheat or corn. 

These results indicate a significant correlation between c and soil moisture. 

An exception occurred in the case of wheat using 4.25-gigahertz frequency and 

the 10° angle. The results for bare soil are more consistent and illuminating 

2 

when compared to the other two cases. The value s decreases significantly 

when going from 0" to either 5” or 10°, but there is no significant difference 

between the results at 5° and at 10°. Increasing the frequency from 4.25 to 

5.25 gigahertz does not increase or reduce s significantly. The instrument 

configuration of vertical polarization, 5.25-gigahertz frequency, and 5° angle 

2 

gives the highest correlation coefficient and the smallest value for s . 




TABLE 4.- REGRESSION ANALYSES OF BACK SCATTERING COEFFICIENT DATA 


Angle of 
incidence. 


Regression 

coefficients 



Horizontal p 

olarization 

Vertical polarization 

Frequency, 
4.25 GHz 

Frequency, 
5.25 GHz 

Frequency, 
4.25 GHz 

Frequency, 
5.25 GHz 

Bare soil 

-46.5 

-44.09 

-45.73 

-45.07 

166.86 

154.59 

165.94 

158.25 

.84 

.85 

.83 

.86 

31.152 

24.801 

34.617 

24.480 

-30.68 

-31.62 

-34.78 

-34.15 

84.9 

86.46 

100.31 

96.70 

.89 

.91 

.94 

.94 

4.914 

4.230 

3.652 

3.241 

-30.36 

-30.49 

-31.39 

-31.52 

79.78 

77.08 

82.12 

83.78 

.86 

.85 

.92 

.98 

5.962 

6.355 

3.195 

4.583 


-1.14 

-3.84 

-3.02 

-4.50 

, m : 

37.25 

35.38 

40.1 

1 

.59 

.56 

.60 


46.003 

46.345 

50.240 

-0.028 

-4.30 

-1.00 

-5.16 

1.25 

16.51 

8.56 

22.55 

.06 

.54 

.32 

.63 

8.232 

11.203 

11.403 

13.256 


-11.09 

-11.22 

-11.09 

-11.48 

72.56 

78.52 

72.38 

82.30 

.76 

.74 

.76 

.76 

8.882 

11.813 

9.074 

11.428 

-8.28 

-9.67 

-6.18 

-8.64 

18.08 

43.27 

14.60 

35.16 

.60 

.85 

.75 

.63 

1.332 

1.616 

.392 

4.267 


f/O 











































Unfortunately, no meaningful inferences can be made from the results for wheat 
and corn. First of all, no data are available for the 5° angle. Next, since 
the data for wheat and corn varied widely with respect to time of year, the 
observations cover different growth stages. 

Because the plant moisture changes with the growing season, changes in due 
to plant water content rather than to soil moisture are expected. Ideally, in 
order to consider the time factor, data should be collected at a given time of 
the year and at a given time interval during the day for all fields. This 
should be repeated several times a year. 

If there was indeed a significant effect due to any other factor, it was not 
detected by the analysis because of the small sample size (only five data 
points for bare soil, seven for wheat, and four for corn). In fact, the 
reliability of all results discussed here is low because not enough data points 
were available for error analysis. 

In conclusion, the results for bare soil depict a well-defined pattern that is 
in line with the theory behind radar response to vegetation (refs. 1, 2, and 
6). No such conclusion can be made for wheat and corn because of variations 
in the data with respect to crop growth stage. Ideally, the measurements 
should be made when the crops are at the same growth stage or time of year. 

It is imperative that the plant's water content be treated as a covariable 
affecting o^. Data collected at the same time of year should provide the 
information needed to design a statistically valid experiment for soil mois- 
ture estimation. 

3. SAMPLING REQUIREMENTS FOR CORN, WHEAT, AND BARE SOIL FIELDS 

FROM THE COLBY SITE 

A statistically valid determination of the number of fields to be sampled at 
Colby would require estimates of the variability of soil moisture and o^ 1 at 
that site. Since the data discussed above are from different sites, they can 
only provide a guideline for the sampling requirements. 



Ill 



Assuming the data given above can be applied at the Colby site, the Neyman 
sample allocation technique given in reference 7 was employed to determine 
the total number of sample fields and their distribution between crop types. 
This technique gives an optimum sample allocation for a stratified random 
sampling scheme provided that the inputs for strata variances and strata sizes 
are correct. In this case, it was designed to achieve a coefficient of varia- 
tion of 5 percent for the sampling error. The total number of fields n needed 
to be sampled is given by 



where 

N.. = number of fields of the Hh crop type, 

2 0 

= error variance of o values for the ith crop type, 

p 

o = specified precision (variance), 

N - t V 
i=l 1 

and 

i = 1, 2, 3. 

Precision is generally specified in terms of the coefficient of variation V. 

If p is the mean parameter, then the specified precision can be expressed as 

, 2 y 2 _ 2 
y V = a . 

The distribution o f n between the crop types is given by 

N s 

n i = -j x n, i = 1, 2, 3. 

S 

For methodological details of the procedure, see reference 



Using the results given in table 5 for inputs in equation (3), an estimate 
of y equal to -17.4 obtained from the data in the appendix, and a coefficient 
of variation of 5 percent (designed to achieve at least a 90-percent con- 
fidence in the estimate of o^), the number of sample fields is as follows: 


Crop type No. of fields 


Bare soil 

13 

Wheat 

15 

Corn 

4 

Tota 1 

32 




TABLE 5.- COLBY SITE DATA USED IN THE DESIGN OF EXPERIMENT 


Crop type 
(i) 

No. of 
fields 
(Nj) 

Between-field 

variance 

(•?> 

1. Bare soil 

480 

24.54 

2. Wheat 

480 

35.25 

3. Corn 

240 

16.89 
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APPENDIX 

BARE SOIL, WHEAT, AND CORN DATA 

Back scattering coefficient data and soil moisture ground truth for bare soil, 
wheat, and corn are given in tables A-l through A-3, respectively. 



TABLE A-l BARE SOIL DATA 
(a) Radar back scattering coefficients 
[Ref. 4] 







































TABLE A-l Concluded. 

(b) Soil moisture ground truth 


Field 

no. 

Depth, cm 

Combined depth, 
0 to 5 cm 

0 to 1 

1 to 2 

2 to 5 

1 

0.32 

0.30 

0.28 

0.292 

2 

.26 

.26 

.23 

.242 

3 

.18 

.20 

.20 

.196 

4 

.08 

.18 

.22 

.184 

5 

.34 

.32 

.31 

.318 














TABLE A-2.— WHEAT DATA 
(a) Radar back scattering coefficients 
[Ref. 5] 


O 

O 



JKf9 

m 














































TABLE A-2.— Concluded. 

(b) Soil moisture ground truth 


Field 

no. 

Depth, cm 

Combined depth, 
0 to 5 cm 

0 to 1 

1 to 2 

2 to 5 

1 

0.087 

0.104 

0.142 

0.123 

2 

.423 

.300 

.361 

.361 

3 

.396 

.343 

.434 

.408 

4 

.425 

.335 

.399 

.391 

5 

.034 

.053 

.105 

.080 

6 

.154 

.275 

.319 

.277 

7 

.079 

.089 

.134 

.114 

- J 














TABLE A-3.— CORN DATA 
(a) Radar back scattering coefficients 
[Ref. 5] 



































TABLE A-3.- Concluded. 

(b) Soil moisture ground truth 


Field 

no. 

Depth, cm 

Combined depth, 
0 to 5 cm 

0 to 1 

1 to 2 

2 to 5 

1 



0.099 

0.084 

2 

.063 


.079 

.072 

3 

.092 


.168 

.138 

4 

.085 


.227 

.193 













APPENDIX E 


SUMMARY OF NASA AIRCRAFT (NC-130) DATA COLLECTED 
FOR THE AGRICULTURAL SOIL MOISTURE 
EXPERIMENT (ASME) DURING 1978 


By F. R. Brumbaugh 


1 . INTRODUCTION 


During the period from July 18 to August 9, 1978, the NC-130 aircraft of the 
National Aeronautics and Space Administration (NASA) conducted a total of 
seven data-gathering flights over a test site near Colby, Kansas, as part of 
a project to develop algorithms for determining soil moisture from remotely 
sensed dataJ At or near the time of overpass, field teams collected exten- 
sive ground-truth data for selected fields under the NC-130 flightpath. For 
some of these fields, active and passive microwave data were obtained from 
sensors or trucks. 

This document catalogs the details of the data collected by the sensors in the 
aircraft, including times and tape numbers. The ground truth and truck data 
will be described elsewhere. 

2. THE NC-130 DATA COLLECTION FLIGHTS 

Figure 1 shows the test site, the fields where ground truth was taken, and 
the seven NC-130 flight lines. The flight lines were always flown in the 
same direction as shown by the arrows. The appendix gives the sensor config- 
uration on the aircraft. 

Table 1 summarizes the seven flights. It gives the dates, times, and alti- 
tudes flown, along with some details of the type of data obtained from each 
sensor. Each altitude flown consists of one or more sequences; each sequence 
consisting of a certain number of flight lines in a certain order. Three 
sequences were used; they consisted of the following flight lines: 

Sequence Flight lines 

1 4, 3, 7, 1, 5, 6, 2 

2 4, 3, 7, 1, 5 

3 3, 7, 1, 5, 6, 2 


^Described in Project Support Plan 0A-0387, JSC-10562. 


TEST AREA 
luNT^ , KANSAS 



Figure 1 NC-1 30 aircraft flight lines and test field locations 

for the Colby, Kansas, test site. 




TABLE 1.- ASME NC-130 AIRCRAFT SENSOR DATA COLLECTION SUMMARY SHEET 1978 
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During this mission, some data were taken for another project at a site 
near Yuma, Colorado. Since the data are included with the Colby data, 
they are identified in the tables in this report. 

Table 2 gives the data acquired by flight line and sequence. A line separates 
different sequences. The meaning of the column headings is as follows. 

Alt. = The assigned altitude. 

A/P = Active or passive sequence 

L * Flight line number (see fig. 1) 

R = Run number to identify a particular run over a flight line. Run numbers 
were assigned in the original plan, and R referred to the Rth run that day 
over the line. However, because the actual flights sometimes were not in 
the planned order, the R's are not always in consecutive order. 

GMT = Greenwich mean time in hours, minutes, and seconds for the start of 
the flight line. 

A, B, C, D = Tape recorder designation. The numbers are the last three 
digits of the tape number. The prefix is L05-0-005. 

GS = Ground speed (in knots) minus 100 knots. 

DR = Drift of aircraft (in degrees), left or right. 

TH = True heading (in degrees). 

RA = Radar altimeter reading in thousands of feet. 

KR, CR, LR = K-band, C-band, and L-band radiometer look angles and polariza- 
tions. The K-band is actually three bands - K, Ka, and Ku. The numbers 
are look angles in degrees. H indicates horizontal polarization; V, vertical 
polarization. 

PS, LS, CS, KS = P-band, L-band, C-band, and K-band scatterometers . H and 
V refer to horizontal and vertical polarization. X indicates "sensor on." 

PMIS = Passive Microwave Imaging System. X indicates "sensor on." 

PRT = PRT-5 passive radiometer; M = mid-range; H = high range. 

MMS = Modular mul tispectral scanner. The numbers indicate the scan rate. 




























TABLE 2.- Continued. 

(b) Data flight 5 - July 20 (Julian day 201) 









































































TABLE 2.- Continued. 

(c) Data flight 6/12 - July 21 (Julian day 202). 



SBDaoaaQBOflS 



.’0*04 :<H 


NsHtM 


A) w 04 


n w n 

JFf 

ft M f 

rt 

/t 0/ 10 

1>« 


*"i* 'fiui <Jl * »**•«• i 

)««•„ 


/it 











































































TABLE 2.- Continued. 

(d) Data flight 7 - July 22 (Julian day 203) 
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TABLE 2.- Continued. 

(e) Data flight 8 - August 8 (Julian day 220) 





































































TABLE 2 .- Continued. 

(f) Data flight 9/13 - August 9 (Julian day 221) 
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TABLE 2.- Concluded. 

(g) Data flight 10 - August 11 (Julian day 223) 













































Z = Zeiss camera (6-inch lens). X indicates "camera on." 

AMPS 3 AMPS camera (six-camera system). X Indicates "camera on." 
H = Hasselblad camera. X Indicates "camera on." 

KZ 3 K-bar.d zenith radiometer (MFMR). X indicates "Radiometer on. 


The four data tape recorders referred to as A, B, C, and D were used in the 
following manner 



Sensor 


Recorder A 

Recorder B 

Recorder C 


Data fit. 

(PMIS, PRT-5, 

(K-band and 

(P-band and 

Recorder D 

no. 

all radiometers. 

C-band 

L-band 

(MMS) 


NERDAS, TAT) 

scatterometer) 

scatterometer) 


4 

348, 352, 356 

350, 354, 358 

351 , 355 

349, 353, 357 

5 

359, 364, 368 

360, 365, 367 

361 

362, 363, 366, 369 

6 

370, 376, 379 

371, 375, 378 

372 

373, 374, 377 

7 

380, 385, 388 

381, 386, 389 

382 

383, 384, 387 

8 

415, 419, 421 

416, 420, 423 

417 

418, 422, 424, 425 

9 

426, 431, 434 

427, 432, 435 

428 

429, 430, 433, 436 


437, 442 

438, 443, 445 

439 

440, 441, 444 


In addition to the data shown in table 2, a complete set of data from the 
NASA Earth Resources Data Annotation System (NERDAS) was available for all 
runs, and the outside temperature (called total air temperature in the flight 
log) was available for all runs except run 4 of flight line 5 of data 
fl ight 6. 

Table 3 catalogs the film data taken. It is arranged in the same sequence as 
table 2 and gives magazine (roll) number and frame numbers for each run over 
each flight line. In addition, it gives both the start and stop times for 
each run. 

i 

I 

i 

2 

The numbers in the following table are the last three digits of the raw 

data tape numbers. The prefix is L05-0-005. 











TABLE 3.- SUMMARY SHEET SHOWING CAMERA FILM DATA BY DATA FLIGHT AND LINE-RUN FOR ASME - SUMMER 1978 
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TABLE 3.— Continued . 
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TABLE 3.— Continued . 
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TABLE 3.- Continued 
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TABLE 3.— Concluded 
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APPENDIX 

AIRCRAFT SENSOR CONFIGURATION AND COMPATIBILITY 


Figures A-l and A-2 show the configuration of the various sensors on the 
NC-130 aircraft. Table A- I shows the compatibility matrix for the sensors 
on the NC-130. No entry indicates that the sensors are compatible; i.e., 
there is no known reason why the two sensors should not be operated simul- 
taneously. Mechanical incompatibility occurs when only one of the two sen- 
sors can be mounted in its operating position. However, in all cases, change- 
over in flight from one sensor to another can be accomplished with little 
difficulty. The one case of electromagnetic incompatibility observed was 
due to out-of-band emission of the 1.6-GHz scatterometer at the L-band radio- 
meter frequency of 1.4 GHz. This effect is expected because of the radiometer's 
high sensitivity. 




Televi j " *onitor 












APPENDIX F 


SOIL SAMPLING PROCEDURE 

AGRICULTURAL SOIL MOISTURE ESTIMATION PROJECT (ASME) 
THOMAS COUNTY, KANSAS 


SUMMER/FALL 1978 



1. ORGANIZATION 


The soil moisture and soil bulk density samples will be collected from 35 
plots of 16.2 square hectometers (40 acres) each, within the Colby Test Area 
located in inomas county, Kansas. The sample collection personnel will be 
divided into 17 five-man teams. Each team leader, who probably will be an 
employee of Lockheed Electronics Company, Inc., will direct the activities of 
two two-man squads in collecting samples from 2 of the 35 plots. The team 
leader will drive the team automobile or truck. He will ensure that proper 
sampling procedures are followed and that all required samples are obtained 
in a timely manner. 



2. SOIL MOISTURE SAMPLING PROCEDURES 


Each two-man squad will collect 148 soil moi ture samples from one plot 
(field). These samples are to be collected over a 35-point grid which sam- 
ples a 16.2-square-hectometer (40-acre) area. A diagram of the grid layout 
for a typical plot is given in figure 2-1. Each squad will have two inven- 
tory data sheets to complete while sampling. These data sheets are to be 
signed and included in the packing boxes with the soil moisture samples. 

Two types of moisture samples will be taken: core samples covering 

15-centimeter (6-inch) intervals to a depth of 45 centimeters (18 inches), and 
samples dug with a trowel to a depth of 15 centimeters (6 inches). The core 
samples will be collected several hours before or after an aircraft overpass. 
The samples to be dug, especially those for depths less than 5 centimeters 
(2 inches) must be taken within 4+2 hours of an aircraft overflight. The 
team leader will determine the exact sampling schedule for each squad, 
depending on conditions at flight time. 

2 . 1 CORE S AMPLING PROCEDURES 

Core samples will represent soil moisture averaged over 15-centimeter (6-inch) 
depth intervals. Therefore, these samples may be obtained up to 12 hours 
prior to or after an overflight. A total of nine grid points will be used for 
the core sampling, as shown in figure 2-2. 

The sampling should be done by two persons, whc may either work together or 
individually. Each grid point will be marked by a 4.7-centimeter 
(12- by 12-inch) tile or stake. All samples for a grid point should be taken 
within a 3-meter (10-foot) radius of the marker. 

At each of the four extreme corners of the grid pattern, a core measuring 
from 0 to 15 centimeters (0 to 6 inches) will be taken. Five additional 
points arranged along the diagonals between the corner grid points will be 











the locations for obtaining three core samples: one from 0 to 15 centi- 

meters (0 to 6 inches), one from 15 to 30 centimeters (6 to 12 inches), and 
one from 30 to 45 centimeters (12 to 18 inches) in depth. 

The core tool should be pushed into the soil until the 15-centimeter (6-inch) 
mark on tne core barrel is flush with the surface. If the soil is too com- 
pacted to allow the tool to be pushed in, a leather mallet may be used to 
drive the tool into the soil. The tool should be removed carefully and the 
entire core placed into a sample can. Each can must be properly labeled 
when the soil is added and the lid put on immediately and secured. Then, 
the can should be put into the cardboard packing box. The squad will then 
proceed to the next depth, using the same hole, (or to the next point in 
the field). Of course, all core samples should be obtained for a given 
grid point at one time. 

The squad should begin at one corner of the field and proceed across it 
along the diagonal bisecting the field; then, samples should be taken 
along the other (perpendicular) diagonal. A total of 19 cans will be filled 
during this procedure. Before beginning to dig samples using trowels, the 
inventory list should be completed for the core samples. The box of sam- 
ples and core tools should be set at the edge of the field or put into the 
team vehicle if it is available. 

2.2 TROWEL SAMPLES 

Using brickmason's trowels, 129 soil samples will be dug. There will be 
from one to five samples collected at each grid point in each field. Pre- 
inarked cans will be used whenever possible. Squad members should work 
individually - each carrvinq a box of sample cans, a trowel, a ruler, a 
marker, and a checklist. A suggested walking pattern for this phase of the 
work is shown in figure 2-3. Note that all of these samples must be col- 
lected within 2 hours of the overflight. 





At a given point, a can must be prepared for the surface sample. The top 
centimeter (approximately J inch) of soil should be skimmed from the surface 
over a large enough area to fill the can from 80 to 90 percent, but not 
entirely full. If the can is not already marked, it should be marked now. 

A ruler should be used to estimate the depth sampled; then, the top should 
be put on the can immediately. This procedure will be repeated for the next 
centimeter of depth over the same area at intervals of 1 to 2 centimeters. 

A small hole should now be dug with the trowel so that the ruler can be used 
to measure deeper and so that the trowel can scoop soil from the correct 
intervals: 2 to 5 centimeters, 5 to 9 centimeters, and 9 to 15 centimeters 

(figure 2-4). Each sample should be put into the properly marked can and the 
lid put on tightly immediately after the sample is exposed. Each can should 
be checked to make sure it is correctly marked. As figure 2-3 indicates, at 
one-half of the grid points, all five depth intervals are sampled; however, 
there are eight points where sampling below 5 centimeters is not required. 
Also, there are 10 points near the center of the field where only the two 
surface samples (0 to 1 and 1 to 2 centimeters) are collected. 

When both squad members have completed collecting their samples they should 
meet at the edge of the field. All samples should then be neatly packaged in 
two boxes with the completed inventory sheets included in each box. 
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Figure 2-4. Schematic for digging soil samples. 
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MOISTURE LOSS FROM SAMPLE CONTAINERS USED FOR SOIL MEASUREMENTS 

1. INTRODUCTION 

Determining the soil moisture content of soil samples from test sites is 
part of the Agricultural Soil Moisture Experiment (ASME) sponsored by the 
Earth Observations Division (EOD) at the Lyndon B. Johnson Space Center (JSC). 
Ground-truth data are qathered to test remote sensors and provide data for 
modeling the signal return with soil moisture. 

Djring the summer of 1978, numerous soil samples were taken from a test site 
near Colby, Kansas, and stored in cans until the samples could be processed 
for soil moisture content. Since the accuracy of the soil moisture deter- 
mination would be adversely affected if there were significant losses of 
moisture from these cans before they were processed, tests were performed 
at the site to estimate this loss. The results indicated that the moisture 
loss was tolerable. To verify these conclusions, the laboratory test de- 
scribed in this report were conducted. In addition to tests on the cans used 
at Colby, containers used for the same purpose on other missions were tested 
for comparison. 

2. TREATMENT OF SAMPLES TAKEN FROM COLBY, KANSAS 

The samples taken at Colby consisted of approximately 100 grams of soil 
placed in cans with lids. Because the lids did not give a hermetic seal, 
they were taped to the can l>ody around the edges to reduce loss of moisture. 
The cans were transported to McCook, Nebraska, and were weighed. The inter- 
val between the time of sampling and the time of weighing was 1 to 2 days. 

A step-by-step procedure for soil sample handling is given in appendix G-l. 

At McCook, Nebraska, each can was heated with the lid off in order to remove 
all moisture Then the can, the dry soil, and the lid were weighed together. 
The difference in the two weight measurements (the weiqht before and after 
heating) was taken as the weight of the moisture in the original sample. 



Next, only the empty can and the lid were weighed. The percentage of 
moisture content in the soil was calculated using these data. 

3. ESTIMATION OF MOISTURF LOSS FROM THE CANS USED AT COLBY 

The loss of moisture from the cans was probably caused by two effects: 

a. Daytime heating of the gas inside the can, causing increased pressure 
and forcing some of the gas out through scams in the can. 

d. Diffusion of water vapor through seams in the can. 

Recause the resources were not available to simulate the heUing and cooling 
cycles experienced by the samples taken at Colby, the first effect was 
estimated mathematically. The calculations are described ir the appendix. 

The diffusion of water vapor through seams in the cans was estimated using 
the tests described below. The cans used were selected from the same batch 
used at Colby. All of the tests except test 4 were performed at JSC. 

• Test 1 (taped cans, Texas soil). The soil used in this test was a local 
sandy loam similar to the Keith silt loam at the Colby test site, except 
that the local soil contained somewhat more clay. Approximately 100 grams 
of moist soil was placed in each of 10 cans, and the cans were taped 
around the eugi.: of the lid using the same masking tape used at Colby. 

Each can was then weighed using a Mettler Instrument Corporation analy- 
tical balance and weighed again each da^ for 5 days at approximately the 
same time. The average daily weight loss is given in table 1. It was 
assumed that all weight losses were due to moisture losses. The consist- 
ency of the balance was checked ty weighing a test weight (approximately 
78 grams) each day. The maximum variation observed in the test weight 
was 0.02 gram. Throughout this test, the cans were kept in an air- 
conditionea room at a temnerature of approximately 72° F. 

• Test 2 (taped cans, water). To obtain an upper limit on water loss, pure 
water was substituted for the soil sample. The water was poured into a 
smaller container that was placed inside the can. Pure water would ensure 




TABLE 1.- MEASURED AVERAGE DAILY MOISTURE LOSSES IN GRAMS 
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Test 4 by Agricultural Technology, Inc. 























the maximum water vapor partial pressure in the cans, ami therefore, the 
greatest moisture loss. The smaller container had a diameter of 6.7 centi 
meters and therefore was large enough to ensure an equilibrium vapor pres- 
sure inside the can (diameter 8.6 centimeters). Otherwise, the test was 
carried out in the same way as test 1, except that 15 cans were used in- 
stead of 10. 

• Test 3 (untaped cans, water). This test was the same as test 2, except 
that the cans were not taped and only 10 cans were used. It was designed 
to investigate the effect of taping the lid to the can. 

• Test 4 (taped cans, Colby soil). This test was performed by Agricultural 
Technology, Inc., using soil from the Colby test site. This test was to 
determine whether the exact soil type was important and to provide an inde 
pendent set of measurements to serve as a check on the tests conducted 

at JSC. It was conducted in a manner similar to test 1, except that 
20 caps were used. They were initially weighed on September 27, 1978, 
and were subsequently weighed on September 28 and 29, 1978, and on 
October 3, 1978. The results given in table 1 are the average daily 
weight losses over the 6-day period. 

4. ESTIMATION OF MOISTURE LOSS FROM PAPER CUPS 

Moisture loss from two types of paper cups used to collect soil moisture 
samples in previous missions was studied. 

"Type 1" cups were used by the University of Arkansas to hold soil samples 
taken at Garden City, Kansas, in 1976. These cups were of the coronet 
design made by the Solo Cup Company of Chicago, Illinois. They have a seam 
down the side and around the bottom. 

"Type 2" cups were used by Texas AXM University for holding soil samples 
taken at several sites since 1975. They appear to be identical to the type 1 
cups except they have a paper glued to the side of the cup. 




The following tests were performed on those cups. 

• Test 5 (t>pe 1 cups, soil). This test was carried out in a manner similar 
to test 1. The cups were sealed by placing Baggies over the cup before 
the lids were pressed down, which is the procedure that was employed when 
these cups were used in the field. 

• Test 6 (type 1 cups, water). This test was similar to test 2, except for 

the containers used. The cups were sealed in the same manner as in test 5. 

• Test 7 (type 2 cups, soil). This test was the same as test 5, except for 

the difference in containers. 

5. RESULTS AND CONCLUSIONS 

The results are shown in table 1. All tests used 10 containers, except 
test 2, which used 15 containers and test 4, which used 20 containers. 

Test 2 (taped cans, water), which sould give an upper bound for moisture 
loss from taped cans, showed an average loss of approximately 29 percent 
more moisture than test 1 (taped cans, Texas soil). This loss was probably 
due to the lack of soil moisture in test 1 to maintain a saturated water 
vapor pressure in the can. 

Test 3 showed that in the saturated case, the loss from untaped cans was 
twice the loss from taped cans (test 2). Even though the resulting loss was 
small, it showed that taping the cans significantly reduced the loss of soil 
moisture. 

Test 1 showed ti.at the Colby soil in taped cans had about the same moisture 
loss as the pure water in taped cans (test 2). This probably indicates 
that the soil was wot enough to maintain a saturated vapor pressure. This 
test also gave a moisture loss similar to that obtained using Texas soil 
(test 1 ) . 

Of the taped cans tested (tests 1, 2, and 4), Jic worst case for losing signif- 
icant amounts of moisture was test 4. which had a slightly smaller mean 
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moisture loss than test 2 but had a larger variance. Assuming that the 
moisture losses estimated in test 4 were normally distributed, one would 
expect the moisture loss to be less than 0.12 gram per day in 95 percent of 
such measurements. Since the time between taking and weighing the samples 
was 1 to 2 days, the maximum moisture loss would be about 0.24 gram. 

Most of the samples were estimated to contain 10 grams or more of water. 

An error of 0.24 gram (2.4 percent or less) is small compared to the within- 
field variability of the soil moisture measurements, which typically had a 
coefficient of variation of 15 percent or more. However, some of the samples 
were estimated to have less than 10 grams of water. The lowest estimates 
were 1 gram of water. An error of 0.24 gram is a sizable percentage of this 
amount but is still acceptable because 

• the coefficient of variation for the within-field variance of these dry 
samples was typically 30 percent or more; and 

• regardless of the error, the absolute value of the soil moisture deter- 
mination is very small compared to the range of soil moisture measured. 

It should also be kept in mind that the experiments were conducted in 
relatively wet soils; thus, the figure of 0.24 gram is probably much higher 
than the actual water lost from these dry samples. 

Test 6 showed that the type 1 cups with water had about the same moisture 
loss as the untaped cans with water (test 3). Test 5 showed that the type 1 
cups with soil had a moisture loss that was approximately twice that of 
tests 3 and 6. A possible explanation is that the cups were slightly porous; 
and because the soil was in contact with the cup, capillary action resulted 
in a substantial loss of moisture. In any case, the type 1 cups with soil 
lost more than four times more moisture than the taped cans. However, when 
these cups were used, the first weighing occurred within a half day; thus, 
the moisture loss was probably in the neighborhood of 0.17 gram. 

Test 7 showed that the type 2 cups with soil had a much larger moisture loss 
than that shown by any of the other tests - 0.92 gram per day on the average. 


y ^ 
/H 



It is estimated that when these cups were used, the maximum time between 
taking a sample and the first weighing was 8 hours. Therefore, the estimated 
maximum moisture loss is 0.31 gram. 

For the same reasons given above for the taped cans, it is concluded that 
the moisture loss from the type 1 and type 2 cups was acceptable. However, 
it should be noted that the taped cans lost much less moisture than either 
type of cup and therefore appear to be much superior containers for soil 
moisture samples. 

The above conclusions are based on the assumption that moisture loss in the 
field was similar to the moisture loss in these tests. This assumption may 
be an approximation because of differences in temperature, humidity, and air 
circulation. 
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STEP-BY-STEP PROCEDURE FOR HANDLING AND PROCESSING 
OF SOIL MOISTURE SAMPLES 

The step-by-step procedure for soil sample handling Is as follows: 

1. Number can for Identification. 

2. Acquire soil sample by appropriate method and place in can. 

3. Place lid on can. 

4. Wrap can/lid jointly with masking tape and crimp in place. 

5. Collect and box cans from individual fields and transport to weigh 
station. 

6. At initial weighing, remove tape and weigh can, lid, and soil sample. 
(Residual tape adhesion was demonstrated to be considerably less than 
0.05 gram.) 

7. Place can and lid in oven and dry soil sample. 

8. Remove dry sample and weigh can, lid, and soil sample. 

9. Remove soil sample and weigh can and lid. 

10. Compute gravimetric soil moisture as follows: 

S 



I [(weight from 6) - (weight from 9] 
| (weight from 8 - weignt from 9) 


I wet weight - dry weight ^ 
i dry weight / 


x 100 
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MOISTURE LOSS DUE TO DIURNAL TEMPERATURE CHANGES 

Because the cans used at Colby were not airtight, moisture could be lost 
during heating portion of the day when the pressure inside the can increased, 
forcing air out of the can. In order to maximize estimated moisture loss, 
it will be assumed that the leaks in the can were large enough to relieve 
any increased pressure on the inside; i.e., that the inside pressure is at- 
mospheric and that the water vapor pressure inside the can is at th° saturated 
level . 

When the can is heated, the pressure inside will be increased because of the 
expansion of the air due to an increase in temperature and because of an 
increase in the saturated water vapor pressure. 

Assume a peak daytime temperature of 100° F or 311.8 K and a minimum night 
temperature of 60° F or 288.8 K. The corresponding saturated water vapor 
pressures are 49.2 and 13.3 millimeters of mercury. At the minimum tempera- 
ture, the gas law PV = nRT gives 

N 1 - V-j (760 - P ] )/T ] R (A-l ) 

and 

n 1 = V 1 P 1 /T 1 R, (A- 2) 

where the subscript 1 refers to the value of quantities at the minimum 
temperature and 

Nj = number of moles of dry air, 
nj = number of moles of water vapor, 

Vj = the volume of gas in the can, 

P| = 13.3 millimeters (the partial pressure of water vapor in the can, 
saturated value), and 



T, = 288.8 K. 


Assume that as the can Is heated, an Isobarlc expansion to volume V 2 occurs. 

At the final temperature T 2 (311.8 K), the gas law gives 

N 2 ■ N-j * V 2 (7 60 - p 2 )/T 2 R (A-3) 

and 

n 2 = V 2 p 2 /T 2 R. (A-4) 

where the subscript 2 refers to the values of quantities at temperature T 2 . 
Note that the number of moles of air has not changed, but that the number 
of moles of water vapor has changed. 

An upper limit on the moisture loss can be obtained by assuming that a volume 
V 2 - Vi of the gas in the final state (i.e., at temperature T 2 ) is lost. 

The amount (in moles) of water vapor in this volume is given by the following. 

n = n 2 (V 2 - V 1 )/V 2 (A-5) 

From equations (A-l ) through (A-4), the following equation is derived. 

n =■ p 2 V, [(760 - Pj )/T, (760 - p 2 ) - 1 /tJ/R (A-6) 

Taking V, equals to the volume of the can (0.473 liter), one obtains 
-4 

n - 1.58 x 10 moles. Multiplying by the molecular weight of 18, one obtains 

_3 

a water loss of 2.8 * 10 grams per day. This is negligible compared to the 
diffusion losses shown in table 1. 




